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(57) Abstract: An amine ether of formula (A) wherein a is 1 or 2; and when a is 
1, E is E 5 ; when a is 2, E is L; E* is Ci-C 36 alkyl; C 3 -Ci 8 alkenyl; C 2 -C l8 alkinyl; 
C 5 -C 1S cycloalkyl; C 5 -Ci 8 cycloalkenyl; a radical of a saturated or unsaturated 
aliphatic bicyclic or tricyclic hydrocarbon of 7 to 12 carbon atoms; C 2 -C 7 alkyl or 
C 3 -C 7 alkenyl substituted by halogen; C 7 -Ci 5 aralkyl or C 7 -C 15 aralkyl substituted 
by Ci-C 4 alkyl or phenyl; or E' is a radical of formula (VII) as explained in 
claim I; T is tertiary GrQgalkyl or phenyl, each of which are unsubstituled 
or substituted by halogen, OH, COOR 2 i or C(0)-R 22 ; or T' is C 5 -C ]2 cycloalkyl; 
C 5 -Ci 2 cacloalkyl which is interrupted by at least one O or -NRi 8 -; a polycyclic 
alkyl radical having 7-18 carbon atoms, or the same radical which is interrupted 
by at least one O or -NRi 8 -; or T' is -C(G 1 )(G 2 )-T '; or C, -C 18 alkyl or C 5 -Ci 2 cycloalkyl substituted by F(I)T ' is hydrogen, halogen, 
N0 2 , cyano, or is a monovalent organic radical comprising 1-50 carbon atoms; or T" and T* together form a divalent organic linking 
group completing, together with the hindered amine nitrogen atom and the quaternary carbon atom substituted by Gi and G 2 , an 
optionally substituted five- or six-membered ring structure; and all other residues are as defined in claim 1, are obtained in good 
yield from the corresponding N-oxyl hindered amine precursor by reaction with a hydrocarbon E r H or H-L-H in the presence of 
an organic hydroperoxide and a catalytic amount of copper or a copper compound. The products of present process find utility as 
polymerization regulators and/or light stabilizers for organic material. 
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PBocEss pop the mmsm be «—= fthi"ps ebsm amino 

OXIDES 

The instant invention pertains to a process for preparing amine ethers, e.g. N-hydro- 
uSL hindered amine compounds, by the rea*n o, ft. oonespond,ng N- 
^ ^mediate - a hydrocarbon * presence of an o*an,c hydroperox,de and a oopp r 
1Z and some nove, compounds obtained,, by this process. The compounds - by 
mf inint process are particutariy effect in fhe stable o, po^er Compaq 

effects o, light, oxygen and/or M may are aiso useful as 
IZaforradioaipotymertzaaon processes which provide homopolymers random 
X*™I *ck oo owrne., muHiblocK copolymers, graft oopolymers and the ,Ke. a, 
~ o. pofymertzaaon and enhanced monomer to poiymer converse. 

4-Hydroxy- 1 -oxyl-2,2,6.6*tramathylpiperidine and 4-oxo-f -oxyl-2,2,6.6-tetra. 
memyfplXI described as scavengers for soma cartoon centered radicals "''J 

Cham. Soc, Trans. Faraday Soo, 1976, (72), 2324 and by MX Asmus e, a,., int 
J. Radial Biol., 1976, (29), 211). 

D H R Bartonetal.,Tetrahed ro n,im(52).10301 deaonbetheformationof 
some N .a,K0xy-2,2,a, M e,rame,hy,pipartd1ne derivatives in ma reaction of hydrocarbons w*h 

oxyl-2,2,6,6-tetramethylpiperidine (TEMPO). 

Unites States Patent No 5,374,729 describes a pnccess for me preparation of N- 
methoxy derivabves of hindered amines from the reaction of the oorreaponding N-oxyl 

methy, radfcais produced from dlmelhy, — by S 
nydrogen paro»de in pre senee of a mate, salt or by fhenea, decompose of drtert.bu.yl 

peroxide. 

Unned States Paten. No. 4,921,962 describes a process for ^ formal of N- 
hvdrocarbyloxy derivauves of atarioaily hindered amines in which a hmdered am,ne or N-oxy, 

■ peroxide and a molybdenum catalyst. 
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It has now been found that N-hydrocarbyloxy substituted sterically hindered amines 
can most suitably be prepared from the N-oxyl intermediate and a hydrocarbon in presence 
of an organic hydroperoxide and a copper catalyst. The process of the invention uses only 
catalytic quantities of copper and does not require high temperatures. 

Thus, present invention pertains to a process for the preparation of an amine ether 
of the formula A 



J1 V ( 



I 
T 



N-O- 



(A) 



a 



wherein 

a is 1 or 2; 

when a is 1, E is E' 

when a is 2, E is L; 

E' is C.1-C36 alkyl; C3-C18 alkenyl; C 2 -C 18 alkinyl; Cs-C-is cycloalkyl; C 5 -C 18 cycloalkenyl; 
a radical of a saturated or unsaturated aliphatic bicyclic or tricyclic hydrocarbon of 7 to 12 
carbon atoms; C2-C7alkyl or C3-C7alkenyl substituted by halogen, C^alkoxy or phenoxy; 
C 4 -C 12 heterocycloalkyl; C 4 -C 12 heterocycloalkenyl; C7-C15 aralkyl or C 4 -C 12 heteroaralkyl, 
each of which is unsubstituted or substituted by C1-C4 alkyl or phenyl; or E' is a radical of 
formula (VII) or (VIII) 



-X (VII), 



'66 



-Ar (VIII), wherein 



J S5 



Ar is C 6 -C 10 aryl or C 5 -C 9 heteroaryl; 

X is phenyl, naphthyl or biphenyl, which are substituted by 1, 2, 3 or 4 D and optionally 
further substituted by N0 2 , halogen, amino, hydroxy, cyano, carboxy, C r C 4 alkoxy, C r 
C 4 alkylthio, C n -C 4 alkylamino or di(C r C 4 alkyl)amino; 
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D is a group °^\7 . a 9 rou P C < 0) - Gl3 or a group °C° W 5 ^^ 
o 

Gi and G. independently of each other, are hydrogen, halogen, NO,, oyano, 
-CONRsRe , -<R.)COOR<. -C(0)-Rr, -OR.. -SR.. -NHR* -N(R«)a, oarbamoyt. dKC- 
C,.alkyt)oarbamoyl, -C(=r1R.)<NHR,), C,-C,.alkyl; <W«fi C^alkinyl, Cr 
C^enylalkyl. C-Ccydoalkyl or c^h^cyctoalkyl; or C^tkeny, or -Or 

c!a, Jy. or C-Cpnenytatkyt, CC^oalky, or ^„he^oy*a,kyl su^ed b y oh, 
halogen, NO, amino, cyano, ca*o*y, COCfcu C<0)-R*. C-C.aikoxy, Cr 
Casino or dKC-CalkyOamino or a group -0-C<0>-R,; ^ — • —d 
D a. Let one O atom and/or NR,grou P ; or are Mflt or phenyl or naphthyl »h,ch are 
subetKuted by C r C.alkyl. C-C<alkoxy, C-Calkytthio. halogen, cyano. hydroxy^ carbcxy 
COOR„. C(0)-R„ C-CaWanrlncordKC^alkyDamlno; orG, and Ga.ogemerwah.be 
linking carbon atom form a CrCucycloalkyl radical; 

G 5 and G, are independent of each other H or CH,; 
G. is C,-C,.alkylene or a direct bond; 

c^oxylic or canoamic acid containing 2 to 18 carbon atoms, an aoyl rad,ca, . a cydo- 
aliphatic carboxylio or crbamic acid containing 7 to 12 carbon atoms, or acy, radical of an 
aromatic acid containing 7 to 15 carbon atoms; 
G., is H, CH, or phenyl; 

G.. is -CN or a group of the formula -COOR, or -C0NR.R. or -CH 2 -OG„, 
t is alkytene of 1 to 18 carton atoms, cyctoetkylene of 5 to 8 carbon atome, cyctoalkenylene 
of 5 to 8 carbon atoms, alkenytene of 3 to 1 8 carbon atoms, alkylene of 1 to 12 carbon 
at0 ma subebtuted by phenyl or by phenyl aubstauted by alky, of 1 to 4 carbon atoms; or is 
alkylene of 4 to 1 8 carbon atoms interrupted by COO and/or phenylene; 

T is tertiary CCaikyt or phenyl, each of which are unsubstttuted or su*a«uted by halogen 
OH COOR, or C(0)-R»; or T is C-Ccydoalkyt C-C„cydoalkyl which Is interrupted by a. 
teas, one O or -NR, r ; a polyoyolic alkyl radical having 7-18 carbon atoms, or .he same 
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radical which is interrupted by at least one O or -NR 18 -; or T is -C(G 1 )(G 2 )-T"; or C r C 18 alkyl 



o 

II^OR 
-P* 



22 



"OR 

or C5-C 12 cycloalkyl substituted by 22 



T is hydrogen, halogen, N0 2 , cyano, or is a monovalent organic radical comprising 1-50 
carbon atoms; 



or V and T together form a divalent organic linking group completing, together with the 
hindered amine nitrogen atom and the quaternary carbon atom substituted by Gi and G 2 , an 
optionally substituted five- or six-membered ring structure; 
and 

R4 is hydrogen, Ci-C^alkyl, phenyl, an alkali metal cation or a tetraalkylammonium cation; 
R 5 and R 6 are hydrogen, d-C^alkyl, C 2 -C 18 alkyl which is substituted by hydroxy or, taken 
together, form a C 2 -C 12 alkylene bridge or a C 2 -C 12 -alkylene bridge interrupted by O or/and 
NR 18 ; 

R 7 is hydrogen, C^Cisalkyl or C 6 -Ci 0 aryl; 

R 8 is hydrogen, C r Ci 8 alkyl or C 2 -C 18 hydroxyalkyl; 

R 9 is Ci-C 12 alkylene or a direct bond; 

R 18 is C r C 18 alkyl or phenyl, which are unsubstituted or substituted by halogen, OH, COOR21 
or C(0)-R 22 ; 

R 21 is hydrogen, a alkali metal atom or CrCisalkyl; and 
R 22 is C r C 18 alkyl; 

which process comprises* 

reacting a N-oxyl amine of formula B 




with a compound of formula IV or V 

E'-H (IV) 

H-L-H (V) 
in the presence of an organic hydroperoxide and a catalytic amount of copper or a copper 
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compound. 



Preferred is a process 



for the synthesis of an • amine ether of formula A 



/ 

T 



(A) 



Ja 



wherein 

a is 1 or 2; 

when a is 1, E is E' 

when a is 2, E is L; 

p. ,« c, C,« alkyl- C 3 -C 18 alkenyl; C2 -C 18 alkinyl; C5-C18 =V*« C 6 -C18 cydoalkeny.; 
l^ZTJZZ* JrunsJraJ aiiphaWioortnoyoiio hydrocarbon 0,7 to 12 
oatr l, or O^M —a by hakrgen; C 7 * 15 -** or C 7 - 

suboLL by C1 -C 4 or phenyl; or 6' la a radica, offormula (VU) 



-X (VH), wherein 



X ia phenyl, na P «hy, or biphsny,. »hi=h ara subs«u1ed by 1, 2, 3 or 4 0 and op«ona»y 
further eubeMed by NO2, halogen, amino, hydroxy, oyano, cafcoxy. CCalkoxy. C, 
Calkylthio, C-C 4 alkylamino or di(C,-C.,alkyl)amino; 



G, and G2. independently of eaoh oarer, ara hydrogen, halogan. NO, eyano 

Cl! alkyl)carbamoyl, -C^NRsXNHR,). 0,-C.alM: CVCalkenyl; C-Cr.alk.nyl, Or 
C Phenlw Crtrtd-W orrvChaterooyoloalkyl; C-Calkyl orC^lkenylor C, 
SSToX» C-Coy**, or CCneterooyoloalky, eube^ed by OH, 
halogen^ NOs, amino, oyano. carboxy. COOK, C(0,-R, C-Calkox, 0,-C^o. C- 
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C 4 alkylamino or di(CrC 4 alkyl)amino or a group -0-C(0)-R 7 ; C 2 -C 18 alkyl which is interrupted 
by at least one O atom and/or NR 5 group; or are C 6 -C 10 aryl; or phenyl or naphthyl which are 
substituted by C r C 4 alkyl, C r C 4 alkoxy, C r C 4 alkylthio, halogen, cyano, hydroxy, carboxy, 
COOR21, C(0)-R 22 , Ci-C 4 alkylamino or di^-C^lkyOamino; or and G 2 together with the 
linking carbon atom form a C 3 -C 12 cycloalkyl radical; 

G 5 and G 6 are independently of each other H or CH 3 ; 
G 9 is d-C 12 alkylene or a direct bond; 
G 13 is C r Ci 8 alkyl; 

L is alkylene of 1 to 18 carbonatoms, cycloalkylene of 5 to 8 carbon atoms, cycloalkenylene 
of 5 to 8 carbon atoms, alkenylene of 3 to 18 carbon atoms, alkylene of 1 to 12 carbon 
atoms substituted by phenyl or by phenyl substituted by alkyl of 1 to 4 carbon atoms; 

T is tertiary C 4 -C 1B alkyl or phenyl, each of which are unsubstituted or substituted by halogen, 
OH, COOR 2i or C^-R^; or T is C 5 -C 12 cycloalkyl; C 5 -C 12 cycioalkyl which is interrupted by at 
least one O or -NR 18 -; a polycyclic alkyl radical having 7-18 carbon atoms, or the same 
radical which is interrupted by at least one O or -NR 18 -; or T is -C(Gi)(G 2 )-T n ; or C r Ci 8 alkyl 

o 

_{j^OR 22 

or C5-C 12 cycloalkyl substituted by 0R 22 ; 

V is hydrogen, halogen, N0 2) cyano, or is a monovalent organic radical comprising 1-50 
carbon atoms; 

or V and T together form a divalent organic linking group completing, together with the 
hindered amine nitrogen atom and the quaternary carbon atom substituted by Gi and G 2 , an 
optionally substituted five- or six-membered ring structure; 
and 

R4 is hydrogen, C r C 18 alkyl, phenyl, an alkali metal cation or a tetraalkylammonium cation; 
R 5 and R 6 are hydrogen, C r C 18 alkyl, C 2 -Ci 8 alkyl which is substituted by hydroxy or, taken 
together, form a C 2 -C 12 alkylene bridge or a C 2 -C 12 -alkylene bridge interrupted by O or/and 
NR 1fl ; 

R 7 is hydrogen, C r Ci 8 aikyl or C 6 -C 10 aryl; 

R 8 is hydrogen, C r C 18 alkyl or C 2 -Ci 8 hydroxyalkyl; 
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R 9 is C r C 12 alkylene or a direct bond; 

R 18 is d-C^alkyl or phenyl, which are unsubstituted or substituted by halogen, OH. COOR 21 
or C(0)-R22', 

R 21 is hydrogen, a alkali metal atom or C,-Ci 8 alkyl; and 
R 22 is C r Ci 8 alkyl; 

which process comprises 

reacting a N-oxyl amine of formula B 



T 



(B) 



with a hydrocarbon of formula IV or V 

E'-H <*> 

H-L-H 00 
in the presence of an organic hydroperoxide and a catalytic amount of copper or a copper 

compound. 

In particular, present invention pertains to a process for the synthesis of a hindered 
amine of formula I or II 



G >< G2 



(I) 



Ja 
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wherein 

Gi, G 2 , G 3 and G 4 independently of each other are d-C 18 alkyl; C 3 -C 18 alkenyl; C 3 -Ci 8 alkinyl; 
C r Ci 8 alkyl or C 3 -C 16 alkenyl or C 3 -C 18 alkinyl substituted by OH, halogen or a group -O-C(O)- 
R5; C 2 -C 18 alkyl which is interrupted by at least one O atom and/or NR 5 group; or are C 3 - 
C 12 cycloalkyI; or C 6 -C 10 aryl; or Gi and G 2 and/or G 3 and G 4 together with the linking carbon 
atom form a C 3 -C 12 cycloaIkyl radical; 

a is 1 or 2; 

when a is 1, E is E\ wherein E' is C1-C36 alkyl; C2-C18 alkenyl; C2-C18 alkinyl; C5-C18 
cycloalkyl; C5-C18 cycloalkenyl; a radical of a saturated or unsaturated aliphatic bicyclic or 
tricyclic hydrocarbon of 7 to 12 carbon atoms; C2-Cyalkyl or C3-C7alkenyl substituted by 
halogen; C7-C15 aralkyl or C7-C15 aralkyl substituted by C1-C4 alkyl or phenyl; or E* is a 
radical of formula (VII) 

G 6 

X (VII), wherein 

X is phenyl, naphthyl or biphenyl, which are substituted by 1 , 2, 3 or 4 D and optionally 
further substituted by N0 2 , halogen, amino, hydroxy, cyano, carboxy, C^alkoxy, C1- 
C 4 alkylthio, d-C^alkylamino or di(C r C 4 alkyl)amino; 



D is a group 




, a group C(0)-G 13 or a group C(0)-G 9 -C(0)-G 13 ; 



O 



when a is 2, E is L; 

G 5 and G 6 are independently of each other H or CH 3 ; 
G 9 is C r C 12 alkylene or a direct bond; 
G 13 is Ci-C^alkyl; 

L is alkylene of 1 to 18 carbon atoms, cycloalkylene of 5 to 8 carbon atoms, cycloalkenylene 
of 5 to 8 carbon atoms, alkenylene of 3 to 18 carbon atoms, alkylene of 1 to 12 carbon 
atoms substituted by phenyl or by phenyl substituted by alkyl of 1 to 4 carbon atoms; 

T is a divalent organic radical required to complete formula I to form, together with the 
hindered amine nitrogen atom and the two quaternary carbon atoms substituted by Gi and 
G 2 or G 3 and G 4 , a five- or six-membered ring structure; 
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Tl is hydmgen. haiogen. NO,, cyano. W)-R, -OR.jnsu te *u.od C 

T ,, s a reS *e*H r O-R„or-CH r NR, ! -R,.o r -0(=CH I )-R„ 0,-0,-0)^, 

t ■ t rfiarv c Ciaalkyl or phenyl, which are unsubstftuted or substituted by halogen, OH, 

C!^". cXeydoaW cvCcycloalky, — » *™» ted b » * 
COORsi or C(0)-Rj2, or T2 is ^5 ^12 y r!irh .„ atoms 0 r the same radical which is 

toast one O; a polycyolio alkyl radical hav,ng 7-18 carbon atoms 

interrupted by at least one O atom; or T 2 is -tXG.HGd-T,; or y>~'-~. 0K „ ' 

r, * hydrogen, C,-C„a.kyl. phenyl, an alkali metal c*n or a teb.alkylammonium cahon; 

r 5 is hydrogen, C r C 18 alkyl or C 6 -C 10 aryl 

r 7 is hydrogen, C,-C, 8 alkyl or phenyl; 

r 8 is hydrogen, C,-C 18 alkyl or Cr^hydroxyalkyl; 

r 9 is C,C,a.ky.ene ^ CrCl8atkyl , C 5 -C 12 cydoa,kyl, C 5 - 

R10 is hydrogen, I phenyl which are unsubstftuted or 

C 12 cycloalkyl interrupted by O or NR 1B , or is oenzy. o h 
substituted by halogen, OH, C0OR 2 i or 0(0)^; 

t is OH, C^alkoxy, benzyloxy, N(Rie)2, or a group C(0)R 25 , 

R 12 is OH, O(alkali-metal), d-C^alkoxy, benzyloxy, N(R 18 ) 2 ; 

R„ is CrCiealkyl or Cz-CiahydroxyalkyI; 

R 21 is hydrogen, a alkali metal atom or Chalky.; and 

Rzz is C r C 18 alkyl; 

R 25 is OH, CrC^alkoxy, benzyloxy, N(R, 8 ) 2 ; 
which process comprises 

reacting a N-oxyl hindered amine of formula III or Ilia 
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(III) 




(Ilia) 



with a hydrocarbon of formula IV or V 



H-L-H 



E'-H 



(IV) 
(V) 



in the presence of an organic hydroperoxide and a catalytic amount of copper or a copper 
compound. 

In the context of the description of the present invention, the term alkyl comprises, for 
example, methyl, ethyl and the isomers of propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, de- 
cyl, undecyl and dodecyl. Examples of aryl-substituted alkyl (aralkyl) are benzyl, a- 
methylbenzyl or cumyl. Examples of alkoxy are methoxy, ethoxy, propoxy, butoxy, octyloxy 
etc.. Examples of alkenyl are vinyl and especially ally). Examples of alkylene including 
alkylidene are ethylene, n-propylene or 1,2-propylene. 

Some examples of cycloalkyl are cyclobutyl, cyclopentyl, cyclohexyl, methylcyclopentyl, 
dimethylcyclopentyl and methylcyclohexyl. 

Examples of aryl are phenyl and naphthyl. Examples of substituted aryl are methyl-, 
dimethyl-, trimethyl-, methoxy- or phenyl-substituted phenyl. 

Some examples of an aliphatic carboxylic acid are acetic, propionic, butyric, stearic acid. An 
example of a cycloaliphatic carboxylic acid is cyclohexanoic acid. An example of an aromatic 
carboxylic acid is benzoic acid. An example of a phosphorus-containing acid is 
methylphosphonic acid. An example of an aliphatic dicarboxylic acid is malonyl, maleoyl or 



BNSDOCID: <WO 019222BA2_L> 



WO 01/92228 



-11- 



PCT/EP01/03668 



succinyl, or sebacic acid. An example of a residue of an aromatic dicarboxylic acid is 
phthaloyl. 

A group heterocyclic! or heterocycloalkenyl embraces one or two heteroatoms. and a 
ZTheteroa Jfrom one ,o four heteroatoms, the he.eroe.ome being prefembly selected 
ZCou — o« nifroge, sulfur and oxyge. Some examples o, heterocyrtoalky, 

Zt I Jare fury,, mienyt, pyrrolyl. pyndy, end pydmldinyl. O^he,erocy« 
t¥ p l caJLra n e.1.«^.«™hyd^n.r*uty ro la*.ne. «apro<actam, oxrrane, 
22 Liddine. pyrrole, pyrroncne, ttiophen, furan, pyrazote, ImMazole. oxazo,e. 
oxazoOdlne, thiazola, pyran, thiopyran, plpendte or morphohne. 

An example of a monovalent sllyl radical is trimethylsilyl. 

Po^ic afcy, radicals «h,ch may also be Intend by a, teas, one oxygen or nfcogen 
J, are for example adamantane, oubane, Msfane, nomornane, byoyclol2. 2 .2]octane 

bycydoP-ZHoctane, hexamethylentetramine (urotropine) or a group \_fs Q _/\ 

Aoyl radicate of monocarboxylio adds are, v*hin me definitions, a residue of the tormula 
M R wherein R" may stand inter alia for an alky,, alkenyl. oycloalky. or aryl radical as 
Eld acy, radica, Mud. acetyl, benzoyl, acryfoyi. me»acry,oyl. propionyl, 

dodecanoyLpentadecanoyLsearoyLPoy y & ^ ^ 

(-CO)„-R'\ wherein n is the valency, e.g. 2, 3, 4, 5 or b. ^ p 
residues are given elsewhere. 

,„ pmferrad products of the instant process, E' is aelected from the group consist of 

-CH r aryl. H 3 C-8-eryl iW y, H 3 C-^-aryt , (Cr c.cycloa,kyl) 2 CON, (C 

c alkylkCCN -CH,CH=CH„ (C^atkyl^R^OHC^W (O^alkyl-CR^O)- 
Tc Z «U Wc^OHC-C^. (C-C^ky^fO^enoxy C, 
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CR 30 -CO-NH 2> -CH 2 CH=CH-CH 3l -CH 2 -C(CH 3 )=CH 2> -CH 2 -CH=CH-phenyl, _ CH _ c ^- ( 




, wherein 



R30 is hydrogen or C r C 12 alkyl; 

the aryl groups are phenyl or naphthyl, which are unsubstituted or substituted with C r 
Ci 2 alkyl, halogen, CrC^alkoxy, formyl, C r Ci 2 alkylcarbonyl, glycidyloxy, OH, -COOH or - 
COOC r C 12 alkyl . More preferably E' is selected from the group consisting of 
-CH 2 -phenyl, CH 3 CH-phenyl, (CH 3 ) 2 C-phenyl, (C 5 -C 6 cycloalkyl) 2 CCN, (CH 3 ) 2 CCN, 
-CH 2 CH=CH 2 , CH 3 CH-CH=CH 2 (d-CalkyOCRao-CfO-phenyl, (C 1 -C 8 )alkyl-CR 30 -C(O)-(Cr 
C 8 )alkoxy, (d-CaJalkyl-CRao-CfOMCrCtOalkyl, (C 1 -C 8 )alkyl-CR 3 o-C(0)-N-di(C 1 -C 8 )alkyl l (C r 
C 8 )alkyl-CR 3 o-C(0)-NH(CrC 8 )alkyl, (C 1 -C 8 )alkyl-CR 30 -C(O)-NH 2 , (C r C 12 )alkyl-CR 30 -CN, 
wherein R 30 is hydrogen or (C r C 8 )alkyl. 

G, and G 2 and/or G 3 and G 4 forming, together with the linking carbon atom, a C 3 - 
Ci 2 cycloalkyl radical, preferably form a Cs-C 12 cycloalkyl radical, especially cyclopentylene, 
cyclohexylene or cycloheptylene. 

d, G 2 , G 3 and G 4 independently are preferably alkyl of 1 to 4 carbon atoms, or the 
adjacent radicals G, and G 2 and/or G 3 and G 4 together are pentamethylene. More preferably, 
G1, G 2 , G 3 and G 4 independently are methyl or ethyl or propyl, especially methyl or ethyl. In 
the products most preferred, Gt and G 3 are each methyl while G 2 and G 4 independently are 
methyl, ethyl or propyl. 

T usually is an organic linking group containing 2-500 carbon atoms and forming, 
together with the carbon atoms it is directly connected to and the nitrogen atom, a 
substituted, 5-, 6 or 7-membered cyclic ring structure; T is preferably a Cz-Csoohydrocarbon 
optionally containing 1-200 hetero atoms selected from nitrogen, oxygen, phosphorus, sulfur, 
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^ferably. T is an organic linking group of the formula E / 



0 (VI), wherein 



E^-CO-or-fCHA-.wMebisO.fora. or ls > N -R B , or is oxygen, and R» 

Ei . a oarbon afom oaring *e two ^ the « n8 group T in M 

and R2S are hydrogen or an organ, «te * ^ „ „ dlreoSy 

confab 2-500 carton afonns and fomra, «• 

propanecliyl. 

eaoh o th e, are methy,. -* ^ or COO*; ^ iopy „ 
E is a carbon centered radio, fonme ^^oHexane or oxycyciohexene; or C, 
or C 5 -C 12 cycloalkane; or <* c «»*^'" „ a ben2ene which is substituted by Cr 
C 8 a, k ene; or C 3 -C e al k ene substituted y phenoxy, ^ or E fe . 

C 4 alkyl and a further substituent selected from Cl -C<alkoxy, 9 
radical of formula (VIU) 

G 66 

_— [— -Ar (VIU). wherein 
atoms or benzoyl; 

% S ESS *• fonnufa -COOR, or *«- 

^^n, m p roP ar..Mane.pan«, 2 «^Pana, 

xylene; and 
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H 2 
C— 

T is phenylene or an organic linking group of the formula E / (VI), wherein 

f \ 

E 2 is -CO- or -(CH 2 ) b -, while b is 0, 1 or 2; 

Ei is a carbon atom carrying the two residues R 2 4 and R 25 , or is >N-R 25 , or is oxygen, and R 24 
and R 25 are hydrogen or an organic residue, characterized in that the linking group T in total 
contains 2-500 carbon atoms and forms, together with the carbon atoms it is directly 
connected to it and the nitrogen atom, a substituted, 5-, 6 or 7-membered cyclic ring 
structure, or wherein R 24 and R 25 together are =0 or wherein R 24 is hydrogen and R 25 is 
hydrogen or hydroxy; 
or Ei and E 2 together are 1,2-phenylene. 

The product of formula A most preferably corresponds to one of the formulae 
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L 10 



M1 



(XIII), 



Tr\i-o- 

t/ 



(XIV) 



HTa, and O. M of eacn other are OC** OA— * C 5 -C* y, 

pi 0* ^ ,s interna by O; C^oatKy, - - «. - * — * 

and a! .ogether «h .ha UnKng carbon atom km. a CCoydoaW radrca,, 

ZZZ, OH, C-Cafcyi. C-C^enyl, C,-C,.a,M , C^enyi, C 

C I,. Ich are substituted by one or more OH, haiogen or a group 

£5£h ,s interrupted by a, ieas, one O atom andtor NR. group, 

C^aryi. C^pheny,*,. CM—* -C(0,-C^, «rC* or -COOC,- 

Q^irec, bond or a dWaien, radioa, CM. CR,R,.CR„R„, CR.R,.CR„R„CR, S R„, 
C(O) or CR 9 Ri 0 C(O); 

R., R, 0 . R,„ R„ fc. and R„ are independently hydrogen, phenyt, or CrfMt 

^2*. cnaracMzed m that the iinking group T in total oontains 2-500 carbon 
1 ,n me a* «rey may be peered e.g. by *e reaction o, the correspond^ H» 
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hindered amine with hydrogen peroxide and sodium tungstate as described by E. G. 
Rozantsev et aL, in Synthesis, 1971 192; or with tert-butyl hydroperoxide and molybdenum 
(VI) as taught in United States Patent No, 4,691,015, or obtained in analogous manner. 

The preferred amount of hydrocarbon for the instant process depends to some 
extent on the relative number of reactive hydrogens on the hydrocarbon reactant and the 
hindered amine nitroxyl compound. The reaction is typically carried out with a ratio of 1 to 
100 moles of hydrocarbon per mole of nitroxyl moiety with the preferred ratio being 1 to 50 
moles per mole of nitroxyl moiety, and the most preferred ratio being 1 to 30 moles of 
hydrocarbon per mole of nitroxyl moiety. 

The preferred amount of organic hydroperoxide is 1 to 20 moles per mole of nitroxyl 
moiety, with the more preferred amount being 1 to 5 moles of peroxide per mole of nitroxyl 
moiety and the most preferred_amount being 1 to 3 moles of peroxide per mole of nitroxyl 
moiety. 

The organic hydroperoxide used in the process of present invention can be of the 
formula R-OOH, wherein R usually is a hydrocarbon containing 1-18 carbon atoms. The 
organic hydroperoxide preferably is a peroxoalcohol containing 3-18 carbon atoms. R is 
often aliphatic, preferably C r C 12 alkyl. Most preferred organic hydroperoxide is tert.butyl 
hydroperoxide. 

The preferred amount of copper catalyst is from about 0.0001 to 0.5, especially 
0.0005 to 0.1 molar equivalent per mole of nitroxyl moiety, with a ratio of 0.001 to 0.05 moles 
of metal or metal-Iigand complex per mole of nitroxyl moiety being the most preferred. 

The reaction is preferably run at 0° to 100°C; more preferably at 20° to 100°C, 
especially in the range 20-80°C. 

More specifically, the instant process involves the reaction of a mixture of 1 to 100 moles of 
the hydrocarbon of formula IV or V, 1 to 20 moles of organic hydroperoxide, and 0.001 
mmoles to 0.5 moles of copper catalyst per mole of N-oxyl compound of formula B (1 mmol 
is 0.001 mol). Preferably, the molar ratio of copper catalyst per mole of N-oxyl compound of 
formula B is in the range from 1:100 to 1:100000, especially 1:300 to 1:100000. 
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E is preferably a carbon centered radical formed from a Crdphenylalkane or a CV 
C 1D pyndylal k ane;orC 5 -C^yc.oal^ 

oXJhexene; or C^Kene; or C 3 -C 8 al k en e substtuted by phenoxy; or a benzene wn ch 
glycidyloxy; or E is a radical of formula (VIII) 



G 66 

-I -Ar (VIII), wherein 



G 



'55 



Ar is C 6 -Ci 0 aryl or C s -C 9 heteroaryl; 

G„ is C-CalKyi or an acyl radical of an aliphatic carboxyllc acid containing 2 to 4 carbon 
atoms or benzoyl; 

Ra is hydrogen or CrC 8 alkyl; 

L is a carbon centered radical forced fmm propane, butane, pentane, 2,2-dimethyl-propane, 
xylene. 

Important are educts of formula IV or V which are pure hydrocarbons. 

The educt of formula IV orVmay serve two functions both as reactant and as solvent for the 
reaction. The reaction can also be carried out using an inert organic or inorganic solvent. A 
mixture of products may result if the hydrocarbon contains non-equivalent carbon-hydrogen 
ponds which are reactive in the instant process. For example, cyclohexane can give only one 
product whereas isopentane can give three distinct reaction products. 

Usually the compound of formu.a IV or V reacts wfth its most active aliphatic carbon- 
hydrogen bond. 

A solvent may be used, especiaHy if the hydrocarbon of formula IV or V is a solid at the 
temperature of the reaction or if the catalyst is not very soluble in the hydrocarbon. Inert 
solvents should have less active carbon-hydrogen bonds; typical inert solvents are 
acetonitrile, aromatic hydrocarbons like benzene, chlorobenzene, CCU, alcohols (e.g. 
methanol, ethanol, ethylene glyco., ethylene glycol monomethyl ether), or, espeaally for 
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reactions with activated hydrocarbons like alkylated aromats or alkenes, also alkanes like 
hexane, decane etc., or mixtures thereof. Inorganic solvents such as water are possible as 
well. The reaction can be carried out in one liquid phase or in separate phases. 

Good results can be achieved when phase transfer catalysts such as quaternary ammonium 
or phosphonium salts are used in addition to the copper catalyst. Preferably, quaternary 
ammonium or phosphonium halpgenides such as chlorides or bromides are employed for 
this purpose. The structure of the ammonium or phosphonium cation is less important; 
usually, quaternary ammonium or phosphonium cations contain 4 hydrocarbon residues 
bonded to the central nitrogen or phosphorus atom, which may be, for example, alkyl, 
phenylalkyl or phenyl groups. Some readily available materials are tetra-C r C 12 alkylated. 
The phase transfer catalyst is preferably added in an amount from 0.0001 to 0.5, especially 
0.001 to 0.1 molar equivalent per mole of nitroxyl moiety. 

The copper catalyst used in the process of the invention is present mainly in the dissolved 
state. It is often an oxidizable complex ion in the lower oxidation state of a redox system 
Cu + /Cu 2+ or Cu°/Cu\ 

The ionic charges are counterbalanced by anionic ligands commonly known in complex 
chemistry of transition metals, such hydride ions (H~) or anions derived from inorganic or 
organic acids, examples being halides, e.g. F, CI", Br" or I", fluoro complexes of the type 
BF 4 ", PF 6 ~, SbF 6 ~ or AsF 6 ", anions of oxygen acids, alcoholates or acetylides or anions of 
cyclopentadiene. 

Anions of oxygen acids are, for example, sulfate, phosphate, perchlorate, perbromate, 
periodate, antimonate, arsenate, nitrate, carbonate, the anion of a C r C 8 carboxylic acid, such 
as formate, acetate, propionate, butyrate, benzoate, phenylacetate, mono-, di- or trichloro- or 
-fluoroacetate, sulfonates, for example methylsulfonate, ethylsulfonate, propylsulfonate, 
butylsulfonate, trifluoromethylsulfonate (triflate), unsubstituted or Chalky!-, C r C 4 alkoxy- or 
halo-, especially fluoro-, chloro- or bromo-substituted phenylsulfonate or benzylsulfonate, for 
example tosylate, mesylate, brosylate, p-methoxy- or p-ethoxyphenylsulfonate, 
pentafluorophenylsulfonate or 2,4,6-triisopropylsulfonate, phosphonates, for example 
methylphosphonate, ethylphosphonate, propylphosphonate, butylphosphonate, phenylphos- 
phonate, p-methylphenylphosphonate or benzylphosphonate, carboxylates derived from a 
d-Cscarboxylic acid, for example formate, acetate, propionate, butyrate, benzoate, 
phenylacetate, mono-, di- or trichloro- or -fluoroacetate, and also d-C^-alcoholates, such as 
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straight chain or branched d-Cz-alcoholates, e.g. methanolate or ethanolate. Also oxides 
are possible. 

Anionic ligands and neutral may also be present up to the preferred coordination number of 
the complex cation, especially four, five or six. Additional negative charges are 
counterbalanced by cations, especially monovalent cations such as Na + , K + , NH 4 + or (C r 
C 4 alkyl) 4 N + . 

Suitable neutral ligands are inorganic or organic neutral ligands commonly known in complex 
chemistry of transition metals. They coordinate to the metal ion through a a-, n-, ^-type 
bonding or any combinations thereof up to the preferred coordination number of the complex 
cation. Suitable inorganic ligands are selected from the group consisting of aquo (H 2 0), 
amino, nitrogen, carbon monoxide and nitrosyl. Suitable organic ligands are selected from 
the group consisting of phosphines, e.g. (C 6 H 5 ) 3 P. (i-C 3 H 7 ) 3 P, (C 5 H 9 ) 3 P or (C 6 H U ) 3 P, di-. tri-, 
tetra- and hydroxyamines, such as ethylenediamine, ethytenediaminotetraacetate (EDTA), 
N,N-Dimethyl-N',N'-bis(2-dimethylaminoethyl)-ethyienediamine (Me 6 TREN), catechol, N,N'- 
dimethyl-1,2-benzenediamine, 2-(methylamino)phenol, 3-(methylamino)-2-butanol or N,N'- 
bis(1,1-dimethylethyl)-1,2-ethanediamine, N^.N-.N-.N-'-pentamethyldiethyltriamine 
(PMDETA), Ci-Cs-glycols or glycerides, e.g. ethylene or propylene glycol or derivatives 
thereof, e.g. di-, tri- or tetraglyme, and monodentate or bidentate heterocyclic e donor 

ligands. 

Heterocyclic e" donor ligands are derived, for example, from unsubstituted or substituted 
heteroarenes from the group consisting of furan, thiophene, pyrrole, pyridine, bis-pyridine, 
picolylimine, g-pyran, g-thiopyran, phenanthroline, pyrimidine, bis-pyrimidine, pyrazine, 
indole, coumarone, thionaphthene, carbazole, dibenzofuran, dibenzothiophene, pyrazole, 
imidazole, benzimidazole, oxazole, thiazole, bis-thiazole, isoxazole, isothiazole, quinoline, 
bis-quinoline, isoquinoline, bis-isoquinoline, acridine, chromene, phenazine, phenoxazine, 
phenothiazine, triazine, thianthrene, purine, bis-imidazole and bis-oxazole. 
The catalyst can be formed in a separate preliminary reaction step from its ligands or is 
preferably formed in-situ from its transition metal salt, e.g. Cu(l)CI. which is then converted 
to the complex compound by addition of compounds corresponding to the ligands present in 
the complex catalyst, e.g. by addition of ethylenediamine, EDTA, Me 6 TREN or PMDETA. 
These ligand complexes are items of commerce or may be formed in situ by mixing a metal 
salt with the ligand. The amount of ligand may be less than the amount required to 
completely complex the metal based on its oxidation state. The metal salt or metal-ligand 
complex may be bound to a solid support such as silica gel so that it can be recovered and 
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reused. 

Preferred is a process, wherein the active catalyst is a Cu(l) complex ion, especially in the 
Cu(l)/Cu(ll) system. 

The instant process can be run in air or in an inert atmosphere such a nitrogen or 
argon. The instant process can be run under atmospheric pressure as well as under reduced • 
or elevated pressure. Elevated pressure can especially be useful in reactions with a 
hydrocarbon, which is gaseous under atmospheric pressure and the reaction temperature; in 
this case, pressure/temperature conditions are advantageous where the hydrocarbon forms 
a liquid phase or is at least partially dissolved in a suitable solvent 

There are several variations of the instant process. One variation involves the 
addition of a solution of organic hydroperoxide to a mixture of the N-oxyl hindered amine, the 
hydrocarbon and cosolvent (if used), and catalyst which has been brought to the desired 
temperature for reaction. The proper temperature may be maintained by controlling the rate 
of peroxide addition and/or by using a heating or cooling bath. After the hydroperoxide is 
added, the reaction mixture is conveniently stirred till the starting N-oxyl compound of 
formula III has disappeared or is no longer being converted to the compound of formula I 
and/or II. The reaction can be monitored by methods known in the art such as UV-Vis 
spectroscopy, thin layer chromatography, gas chromatography or liquid chromatography. 
Additional portions of catalyst can be added while the reaction is in progress. After the initial 
hydroperoxide charge has been added to the reaction mixture, more hydroperoxide can be 
added dropwise to bring the reaction to completion. 

A second variation of the instant process is to simultaneously add separate 
solutions of the hydroperoxide and the nitroxyl compound to a mixture of the hydrocarbon, 
cosolvent (if used) and catalyst. The nitroxyl compound may be dissolved in water or the 
alcohol solvent used in the reaction. Some of the nitroxyl compound may be introduced into 
the reaction mixture prior to starting the peroxide addition, and all of the nitroxyl compound 
should be added prior to completing the peroxide addition. 

Another variation of the instant process involves the simultaneous addition of 
separate solutions of the hydroperoxide and of the aqueous or alcohol solution of the 
catalyst to a mixture of the nitroxyl compound, hydrocarbon, and cosolvent (if used). Some 
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of the metal may be introduced into the reaction mixture prior to starting the peroxide 
addition. 

Still another variation of the instant process is the simultaneous addition of separate 
solutions of the hydroperoxide, of the aqueous or alcohol solution of the nitroxyl compound, 
and of an aqueous or alcohol solution of the catalyst to the hydrocarbon and cosolvent (if 
used) A portion of the nitroxyl compound and/or catalyst may be introduced into the reaction 
mixture prior to starting the hydroperoxide addition. All of the nitroxyl compound should be 
added prior to completing the hydroperoxide addition. 

If a copper-iigand complex is prepared in situ, the metal salt and ligand are most 
effectively mixed prior to contact with the nitroxyl compound. 

At the end of the reaction, the residual hydroperoxide should be carefully 
decomposed prior to the isolation of any products. 

Examples for compounds which can be obtained advantageously with the process of present 
invention are those of formulae 1-28: 



N O E 

(D 



%G 2 




h X/ n -°- e 



a/ G 2 (2) 
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f 

(CH 2 ) 



(CH 2 )— (O)-Si— (0)— (CH 2 )— R 14 



H R. 




- 1 2 (28) 



wherein in formulas (1) to (15): 
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m is 0 or 1 ; 

R n is hydrogen, hydroxyl or hydroxymethyl; 

R 2 is hydrogen, alkyl of 1 to 12 carbon atoms or alkenyt of 2 to 12 carbon atoms; 
n is 1 to 4; 

when n is 1 , 

R 3 is aikyl of 1 to 18 carbon atoms, alkoxycarbonylalkylenecarbonyl of 4 to 18 carbon 
atoms, alkenyl of 2 to 18 carbon atoms, glycidyl, 2,3-dihydroxypropyl, 2-hydroxy or 2- 
(hydroxymethyl) substituted alkyl of 3 to 12 carbon atoms which alkyl is interrupted by 
oxygen, an acyl radical of an aliphatic or unsaturated aliphatic carboxylic or carbamic acid 
containing 2 to 18 carbon atoms, an acyl radical of a cycloaliphatic carboxylic or carbamic 
acid containing 7 to 12 carbon atoms, or acyl radical of an aromatic acid containing 7 to 15 
carbon atoms; 

when n is 2, 

R 3 is alkylene of 2 to 18 carbon atoms, a divalent acyl radical of an aliphatic or 
unsaturated aliphatic dicarboxylic or dicarbamic acid containing 2 to 18 carbon atoms, a 
divalent acyl radical of a cycloaliphatic dicarboxylic or dicarbamic acid containing 7 to 12 
carbon atoms, or a divalent acyl radical of an aromatic dicarboxylic acid containing 8 to 15 
carbon atoms; 

when n is 3, 

R 3 is a trivalent acyl radical of an aliphatic or unsaturated aliphatic tricarboxylic acid 
containing 6 to 18 carbon atoms, or a trivalent acyl radical of an aromatic tricarboxylic acid 
containing 9 to 1 5 carbon atoms; 

when n is 4, 

R 3 is a tetravalent acyl radical of an aliphatic or unsaturated aliphatic tetracarboxyiic 
acid, especially 1,2,3,4-butanetetracarboxylic acid, 1,2,3,4-but-2-enetetracarboxylic acid, 
1,2,3,5-pentanetetracarboxyIic acid and 1,2,4,5-pentanetetracarboxylic acid, or R 3 is a tetra- 
valent acyl radical of an aromatic tetracarboxyiic add containing 10 to 18 carbon atoms; 

p is 1 to 3, 

R 4 is hydrogen, alkyl of 1 to 18 carbon atoms or acyl of 2 to 6 carbon atoms; 
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when p is 1, 

R 5 is hydrogen, alkyl of 1 to 18 carbon atoms, an acyl radical of an aliphatic or 
unsaturated aliphatic carboxylic or carbamic acid containing 2 to 18 carbon atoms, an acyl 
radical of a cycloaliphatic carboxylic or carbamic acid containing 7 to 12 carbon atoms, an 
acyl radical of an aromatic carboxylic acid containing 7 to 15 carbon atoms, or R 4 and R s 
together are -(CH 2 ) 6 CO-, phthaloyl or a divalent acyl radical of maleic acid; 

when p is 2, 

R 5 is alkylene of 2 to 12 carbon atoms, a divalent acyl radical of an aliphatic or 
unsaturated aliphatic dicarboxylic or dicarbamic acid containing 2 to 18 carbon atoms, a 
divalent acyl radical of a cycloaliphatic dicarboxylic or dicarbamic acid containing 7 to 12 
carbon atoms, or a divalent acyl radical of an aromatic dicarboxylic acid containing 8 to 15 
carbon atoms; 

when p is 3, 

R 5 is a trivalent acyl radical of an aliphatic or unsaturated aliphatic tricarboxylic acid 
containing 6 to 18 carbon atoms, or a trivalent acyl radical of an aromatic tricarboxylic acid 
containing 9 to 1 5 carbon atoms; 

when n is 1 , 

R 6 is alkoxy of 1 to 18 carbon atoms, alkenyloxy of 2 to 18 carbon atoms, -NHalkyl of 1 
to 1 8 carbon atoms or -N(alkyl) 2 of 2 to 36 carbon atoms, 

when n is 2, 

R 6 is alkylenedioxy of 2 to 18 carbon atoms, alkenylenedioxy of 2 to 18 carbon atoms, - 
NH-alkylene-NH- of 2 to 18 carbon atoms or -N(alkyl)-alkylene-N(alkyl)- of 2 to 18 carbon 
atoms, or Re is 4-methyl-1 ,3-phenylenediamino, 

when n is 3, 

R 6 is a trivalent alkoxy radical of a saturated or unsaturated aliphatic triol containing 3 
to 18 carbon atoms, 

when n is 4, 
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R 6 is a tetravalent alkoxy radical of a saturated or unsaturated aliphatic tetraol 
containing 4 to 18 carbon atoms, 

R 7 and R 8 are independently chlorine, alkoxy of 1 to 18 carbon atoms, -O-Ti, amino 
substituted by 2-hydroxyethyI, -NH(alkyi) of 1 to 18 carbon atoms, -N(alkyl)Ti with alkyl of 1 
to 18 carbon atoms, or -N(alkyl) 2 of 2 to 36 carbon atoms, 

R 9 is oxygen, or R 9 is nitrogen substituted by either hydrogen, alkyl of 1 to 12 carbon 

atoms or Ti '■ 

Ti is 




R 10 is hydrogen or methyl, 
q is 2 to 8, 

Rn and R i2 are independently hydrogen or the group T 2 




R 13 is hydrogen, phenyl, straight or branched alkyl of 1 to 12 carbon atoms, alkoxy of 1 
to 12 carbon atoms, straight or branched alkyl of 1 to 4 carbon atoms substituted by phenyl, 
cycloalkyl of 5 to 8 carbon atoms, cycloalkenyl of 5 to 8 carbon atoms, alkenyl of 2 to 12 
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ca^on atoms, «*» aMoxy, straight or branched hydn^kyl of , ,o4cs*o. u*n* or 
siiyl or sUyloxy substituted three times Mependentl, by hydrogen, by phenyl, by atfcyl 
4 carbon atoms or by alkoxy of 1 to 4 oarbon atoms; 

R„ is hydrogen or « subsbtuted three times independentiy b, hydrogen, by phenyl, 
by alkyl of 1 to 4 oarbon atoms or by alkoxy of 1 to 4 oarbon atoms; 

disOorl; 
h is 0 to 4; 
k is 0 to 5; 
x is 3 to 6; 
y is 1 to 10; 

z is an integer suoh that «na compound has a moieouier weigh, of 1000 ,o 4000 emu, 
e.g. z may be from the range 3-10; 

R,« is morphoflno. Piperidino, 1-piperizinyl, elkylamino of 1 to 8 carbon atoms 
1 alky, of 1 to 8 carton atoms, or «** of 2 to 16 carbon atoms, 

R „ is hydrogen, acy, o, 2 to 4 carbon atoms, ca*amoy, substKuted by alky, of 1 to 4 

hu - lkvl nf 1 to 8 carbon atoms or by T,, -N(alkyl)Ti 
R,7 is chlorine, amino substituted by alky! ot i to o o« 
k, 7 cnior of 2 to 16 carbon atoms, or the group T 3 

with alkyl of 1 to 8 carbon atoms, -N(alkyl) 2 of 2 to io c 
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R 18 is hydrogen, acyi of 2 to 4 carbon atoms, carbamoyl substituted by alkyl of 1 to 4 
carbon atoms, s-triazinyl substituted twice by -N(alkyl) 2 of 2 to 16 carbon atoms or s-triazinyl 
substituted twice by -NfalkylJT! with alky! of 1 to 8 carbon atoms; 

in formulas (16) to (28), R n , R 2 , R 7 , Rs, R9, R10. R«, Rm, d,h, k, m, q, and T1 have the 
same meanings as in formulas (1) to (15); j" ~~ ' 

R 19 is hydrogen, alkyl of 1 to 18 carbon atoms, alkenyl of 2 to 18 carbon atoms, 
glycidyl, 2,3-dihydroxypropyl, 2-hydroxy or 2-(hydroxymethyl) substituted alkyl of 3 to 12 
carbon atoms which alkyl is interrupted by oxygen, an acyl radical of an aliphatic or 
unsaturated aliphatic carboxylic or carbamic acid containing 2 to 18 carbon atoms, an acyl 
radical of a cycloaliphatic carboxylic or carbamic acid containing 7 to 12 carbon atoms, or 
acyl radical of an aromatic acid containing 7 to 15 carbon atoms; 

R 20 is alkylene of 2 to 18 carbon atoms, a divalent acyl radical of an aliphatic or 
unsaturated aliphatic dicarboxylic or dicarbamic acid containing 2 to 18 carbon atoms, a 
divalent acyl radical of a cycloaliphatic dicarboxylic or dicarbamic acid containing 7 to 12 
carbon atoms, or a divalent acyl radical of an aromatic dicarboxylic acid containing 8 to 15 
carbon atoms; 

R21 is hydrogen, alkyl of 1 to 18 carbon atoms or acyl of 2 to 6 carbon atoms; 

R22 is hydrogen, alkyl of 1 to 18 carbon atoms, an acyl radical of an aliphatic or 
unsaturated aliphatic carboxylic or carbamic acid containing 2 to 18 carbon atoms, an acyl 
radical of a cycloaliphatic carboxylic or carbamic acid containing 7 to 12 carbon atoms, an 
acyl radical of an aromatic carboxylic acid containing 7 to 15 carbon atoms, or R 4 and R 5 
together are -(CH 2 ) 5 CO-, phthaloyl or a divalent acyl radical of maleic acid; 
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R 23 is hydrogen, alkyl of 1 to 4 carbon atoms or acyl of 2 to 6 carbon atoms; 

R 24 is alkylene of 2 to 18 carbon atoms, a divalent acyl radical of an aliphatic or 
unsaturated aliphatic dicarboxylic or dicarbamic acid containing 2 to 1 8 carbon atoms, a 
divalent acyl radical of a cycloaliphatic dicarboxylic or dicarbamic acid containing 7 to 1 2 
carbon atoms, or a divalent acyl radical of an aromatic dicarboxylic acid containing 8 to 15 
carbon atoms; 

R 25 is alkoxy of 1 to 18 carbon atoms, alkenyloxy of 2 to 18 carbon atoms, -NHalkyl of 
1 to 18 carbon atoms or -N(alkyl) 2 of 2 to 36 carbon atoms, 

R 26 is alkylenedioxy of 2 to 1 8 carbon atoms, alkenylenedioxy of 2 to 1 8 carbon atoms, 
-NH-alkylene-NH- of 2 to 18 carbon atoms or -N(alkyl)-alkylene-N(alkyl)- of 3 to 18 carbon 
atoms. 

E is a carbon centered radical formed preferably from a Cr-Cuphenylalkane, 
especially toluene, ethylbenzene, isopropylbenzene; or C 5 -C 12 cycloalkane, especially 
cyclohexene; or C 5 -C 12 cycloalkene, especially cyclohexene; or C 3 -C 8 alkene, especially 
propene; or a benzene which is substituted by C^alkyl and a further substituent selected 
from C 1 -C 4 alkoxy, glycidyl or glycidyloxy. 

L is a carbon centered radical formed preferably from propane, butane, pentane, 
2,2-dimethyl-propane, xylene, diethylbenzene. 

Preferably, the reaction site in the compound E-H or H-L-H is an activated carbon- 
hydrogen bond, whose carbon, for example, is linked to an electron pushing functional group 
or a functional group able to stabilize the radical formed after cleavage of the carbon- 
hydrogen bond. Electron withdrawing groups, if present in E-H or H-L-H, are preferably not 
directly linked to the reactive site. 

Some compounds obtainable by the instant process are novel compounds. Thus, 
another object of the invention is a compound of the formula XV or XVI 
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G K G, 



-O-N 




©1 G 2 G 15 



(XV) 



G'- 



Ph G ^ 
-O-N Y- 

g/ g 2 g 18 



H 



(XVI) 



wherein 

d and G 2 independently are methyl or ethyl; 

G 3 is C 2 -C 8 alkenyl; C 2 -C 8 alkenyl substituted by phenyl, Ci-C 4 alkyl-phenyl, cyclohexyl, C r 
C 4 alkyl-cyclohexyl or COX'G B ; or G 3 is OGi 0 ; or is a carbon-bonded 5- or 6-membered 
unsubstituted or alkyl substituted heterocyclic residue containing 3-12 carbon atoms, 
especially 5 carbon atoms in total and whose heteroatoms are selected from nitrogen and 
oxygen; 

G 4 is as defined for G 3 or is Ci-C 18 alkyl, provided that G 4 is not methyl when G 3 is C 2 -alkenyl; 
or G 3 and G 4 together with the carbon atom they are attached to form the residue Ph-CH- 
CN, or form a carbon-bonded 5- or especially 6-membered unsubstituted or possibly alkyl 
substituted, unsaturated heterocyclic residue containing 3-12 carbon atoms in total, 
especially 5 carbon atoms in total, whose heteroatoms are selected from nitrogen and 
oxygen; 

G 6 is H; OH; OR 3 ; NR 4 R 5 ; (CO)R e ; or is a radical of formula _^ 

" 




N=r 



— Ra — (\ // N ■ or - R 9- R «; 



G 7 is H; 

or G 6 and G 7 together are =0 or a residue of formula -0-CH 2 -C(Ri)(R2)-(CH 2 ),n-0-; 
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Ge is hydrogen or Chalky! or C 2 -C 8 hydroxyalkyl, especially C r C 8 alkyl; 

G's is hydrogen or d-C.alkyl or C 2 -C 8 hydroxyalkyl or C 2 -C e alkenyl; G 10 is C r C 18 alkyt; Cr 

C 18 a.ky. substituted by pheny. or C r C 12 alky., C r C 12 a.koxy and/or OH substituted phenyl; 

phenyl; pheny. substKuted by Chalky., C-C^koxy, OH; or is a carbon-bonde d 5- or 6- 

membered unsubstituted or alkyl substituted heterocyclic residue containing 3-12 carbon 

atoms and whose heteroatoms are selected from nitrogen and oxygen; 

G15 is H or methyl; 



o 



G 16 is OH; OR 3 ; NFUR 5 ; (CO)Re; or is a radical of formula n. 




— r, — <^ & , or -R9-R13; 



I 'eland Cfe together are =0 or a residue of formula -0-CH^( Rl )(R 2 MCH 2 ) m -0-; 
Gib is H or methyl or =0; 

Ph is phenyl or phenyl substituted by C-C-alkyt, C-Callcoxy, halogen and/or nttro; 
misOort, 

R, is hydrogen, C^alkyl, hydroxyl or hydroxymethyl; 

R 2 is hydrogen, alkyl of 1 to 12 carbon atoms or alkenyl of 2 to 12 carbon atoms; 
R 2 isnyarogen, y ^^n^ikvienecarbonvl of 4 to 18 carbon atoms, 

R 3 is alkyl of 1 to 18 carbon atoms, alkoxycarbonylalkyienecaroonyi 

alkenyl of 2 to 1 8 carbon atoms, glycidyl, 2,3-dihydroxypropyl, 2-hydroxy or 2- 
(hydroxymethyl) substituted alkyl of 3 to 12 carbon atoms which alky, is interrupted by 
LLe an acy. radical of an aliphatic or unsaturated aliphatic carboxylic or carbarn, acd 
dining 2 to 1 8 carbon atoms, an acy. radical of a cyc.oa.i P hatic carboxyhc or carbam.c 
retaining 7 to 12 carbon atoms, or ac, radical of an aromatic acid conta.n.ng 7 to 15 
carbon atoms; 

R, is hydrogsn, alkyl of 1 to 18 oarbon atoms or aoyl of 2 to 6 carbon atoms. 
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R 5 is hydrogen, alkyl of 1 to 18 carbon atoms, an acyl radical of an aliphatic or unsaturated 
aliphatic carboxylic or carbamic acid containing 2 to 18 carbon atoms, an acyl radical of a 
cycloaliphatic carboxylic or carbamic acid containing 7 to 12 carbon atoms, an acyl radical of 
an aromatic carboxylic acid containing 7 to 15 carbon atoms, or R4 and R 5 together are - 
(CHaJsCO-, phthaloyl or a divalent acyl radical of maleic acid; 

R 6 is alkoxy of 1 to 18 carbon atoms, alkenyloxy of 2 to 18 carbon atoms, -NHalkyl of 1 to 18 
carbon atoms or -N(alkyl) 2 of 2 to 36 carbon atoms; 

R 7 and R 8 are independently chlorine, alkoxy of 1 to 18 carbon atoms, amino substituted by 
2-hydroxyethyl, -NH(alkyl) of 1 to 18 carbon atoms, or -N(alkyl) 2 of 2 to 36 carbon atoms; 
R 9 is oxygen, or R 9 is nitrogen substituted by hydrogen or alkyl of 1 to 12 carbon atoms; 
R 13 is silyl or silyloxy substituted three times independently by hydrogen, by phenyl, by alkyl 
of 1 to 4 carbon atoms or by alkoxy of 1 to 4 carbon atoms; 
R30 is H, d-C^alkyl, C5-C 12 cycloalkyl, C 3 -C 18 alkoxyalkyl; 
X' is 0 or NG 8 ; 

Y-Z is >C(G 17 )G 16 or O or >N-R 30 . 

Another object of the invention is compound of the formula XVII or XVIII 




(XVII) 



(XVIII) 
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wherein 

G, , G 2 and G 3 are independently methyl or ethyl; 
G 2 ' 0 is H, CrC 18 alkyl or C 5 -C 12 cycloalkyl, especially C r C 12 alkyl; 



G 21 and Qn are independently hydrogen, halogen, C r C 12 alkyl or Cl -C 12 alkoxy; 
G 23 is oxyl, OH or OE, where E is as defined in claim 1 ; 
G 24 is methyl, ethyl or phenyl. 



Preferred is a compound of the formula XV 







O-N 






G 2 



(XV) 



wherein 

%££Z~ ca** OGioI o, . a carton-oonded , or e-mem^ — uted 
or aW substituted heterooyoBo residue eonUining 3-12 oarbon atoms and whose 
heteroatoms are selected from nitrogen and oxygen; 

GJs as defined for G, or is C,-C,,alkyl; k ™h»h * nr 

o G 3 and G 4 together with the carbon atom they are attached to form a carbon-bonded 5- or 

unsubsttuted or a,y. substituted heterocyclic residue containing 3-1 2 carbon 
atoms, whose heteroatoms are selected from nitrogen and oxygen; 
G 5 is hydrogen; 

o 



G 6 is 



H; OH; OR 3 ; NR 4 R 5 ; (CO)R 8 ; or is a radical of formula M 




or -R9-R13', 
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G 7 is H; 

or G 6 and G 7 together are =0 or a residue of formula -0-CH2-C(R 1 )(R 2 )-(CH 2 ) m -0-; 
G 8 is hydrogen or C r C 8 aikyl or C 2 -C 8 hydroxyalkyl; 

G 10 is C r Ci 8 alky[; C r C 1B alkyl substituted by phenyl or C r C 12 alkyl, C r C 12 alkoxy and/or OH 
substituted phenyl; phenyl; phenyl substituted by C r C 12 alkyl, C r C 12 alkoxy, OH; or is a 
carbon-bonded 5- or 6-membered unsubstituted or alkyl substituted heterocyclic residue 
containing 3-12 carbon atoms and whose heteroatoms are selected from nitrogen and 
oxygen; 
m is 0 or 1 ; 

R, is hydrogen, hydroxyl or hydroxymethyl; 

R 2 is hydrogen, alkyl of 1 to 12 carbon atoms or alkenyl of 2 to 12 carbon atoms; 
R 3 is alkyl of 1 to 18 carbon atoms, alkoxycarbonylalkylenecarbonyl of 4 to 18 carbon atoms, 
alkenyl of 2 to 18 carbon atoms, glycidyl, 2,3-dihydroxypropyl, 2-hydroxy or 2- 
(hydroxymethyl) substituted alkyl of 3 to 12 carbon atoms which alkyl is interrupted by 
oxygen, an acyl radical of an aliphatic or unsaturated aliphatic carboxylic or carbamic acid 
containing 2 to 18 carbon atoms, an acyl radical of a cycloaliphatic carboxylic or carbamic 
acid containing 7 to 12 carbon atoms, or acyl radical of an aromatic acid containing 7 to 15 
carbon atoms; 

R4 is hydrogen, alkyl of 1 to 18 carbon atoms or acyl of 2 to 6 carbon atoms; 
R 5 is hydrogen, alkyl of 1 to 18 carbon atoms, an acyl radical of an aliphatic or unsaturated 
aliphatic carboxylic or carbamic acid containing 2 to 18 carbon atoms, an acyl radical of a 
cycloaliphatic carboxylic or carbamic acid containing 7 to 12 carbon atoms, an acyl radical of 
an aromatic carboxylic acid containing 7 to 15 carbon atoms, or R4 and R5 together are - 
(CH 2 ) 5 CO-, phthaloyl or a divalent acyl radical of maleic acid; 

R 6 is alkoxy of 1 to 18 carbon atoms, alkenyloxy of 2 to 18 carbon atoms, -NHalkyl of 1 to 18 
carbon atoms or -N(alkyl) 2 of 2 to 36 carbon atoms; 

R 7 and R 8 are independently chlorine, alkoxy of 1 to 18 carbon atoms, amino substituted by 
2-hydroxyethyl, -NH(alkyi) of 1 to 18 carbon atoms, or -N(alkyl) 2 of 2 to 36 carbon atoms; 
R 9 is oxygen, or R 9 is nitrogen substituted by hydrogen or alkyl of 1 to 12 carbon atoms; 
R 13 is silyl or silyloxy substituted three times independently by hydrogen, by phenyl, by alkyl 
of 1 to 4 carbon atoms or by alkoxy of 1 to 4 carbon atoms; 
X' is O or NH. 
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Preferred compounds are those wherein the carbon-bonded 5- or 6-membered unsubstituted 
or alkyl substituted heterocyclic residue containing 3-12 carbon atoms, whose heteroatoms 
are selected from nitrogen and oxygen, is pyridyl; furyl; di- or tetrahydrofuryl; pyryl; d.- or 
tetrahydropyryl; dioxanyl; or one of these residues substituted by C^alkyl. Further 
preferences are as described above for formula A. 

Compounds of the formula A and XV can be employed with advantage for stabilizing organic 
material against the damaging effect of light, oxygen and/or heat, especially for stab.liz.ng 
synthetic organic polymers or compositions containing them. They are notable for h.gh 
thermal stability, substrate compatibility and good persistence in the substrate. 
Examples of polymers which can be stabilized in this way are the following: 

1 Polymers of monoolefins and diolefins, for example polypropylene, polyisobutylene, po- 
lybut-1-ene poly-4-methylpent-1-ene, polyisoprene or poiybutadiene. as well as polymers of 
cycloo.ef.ns, for instance of cyclopentene or norbomene, polyethylene (which optionally can 
be crosslinked), for example high density polyethylene (HOPE), high density and high mole- 
cular weight polyethylene (HDPE-HMW), high densrty and ultrahigh molecular weight poly- 
ethylene (HDPE-UHMW), medium density polyethylene (MDPE), low densrty polyethylene 
(LDPE), linear low density polyethylene (LLDPE), (VLDPE) and (ULDPE). 

Polyolefins, i.e. the polymers of monoolefins exemplified in the preceding paragraph, prefe- 
rably polyethylene and polypropylene, can be prepared by different, and especially by the 
following, methods: 

a) radical polymerisation (normally under high pressure and at elevated temperature). 

b) catalytic polymerisation using a catalyst that normally contains one or more than 
one metal of groups IVb, Vb, Vlb or VIII of the Periodic Table. These metals usually 
have one or more than one ligand, typically oxides, haiides, atcoholates, esters, 
ethers, amines, alkyls, alkenyls and/or aryls that may be either *- or a-coord.nated. 
These metal complexes may be in the free form or fixed on substrates, typically on 
activated magnesium chloride, titanium(lll) chloride, alumina or silicon oxide. These 
catalysts may be soluble or insoluble in the polymerisation medium. The catalysts 
can be used by themselves in the polymerisation or further activators may be used, 
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typically metal alkyls, metal hydrides, metal alkyl halides, metal alkyl oxides or metal 
alkyloxanes, said metals being elements of groups la, Ha and/or Ilia of the Periodic 
Table. The activators may be modified conveniently with further ester, ether, amine 
or silyl ether groups. These catalyst systems are usually termed Phillips, Standard 
Oil Indiana, Ziegler (-Natta), TNZ (DuPont), metallocene or single site catalysts 
(SSC). ... . 

: 

2. Mixtures of the polymers mentioned under 1), for example mixtures of polypropylene with 
polyisobutylene, polypropylene with polyethylene (for example PP/HDPE, PP/LDPE) and 
mixtures of different types of polyethylene (for example LDPE/HDPE). 

3. Copolymers of monoolefins and diolefins with each other or with other vinyl monomers, 
for example ethylene/propylene copolymers, linear low density polyethylene (LLDPE) and 
mixtures thereof with low density polyethylene (LDPE), propylene/but-1-ene copolymers, 
propylene/isobutylene copolymers, ethylene/but-1-ene copolymers, ethylene/hexene copo- 
lymers, ethylene/methylpentene copolymers, ethylene/heptene copolymers, ethylene/octene 
copolymers, propylene/butadiene copolymers, isobutylene/isoprene copolymers, ethy- 
lene/alkyl acrylate copolymers, ethylene/alkyl methacrylate copolymers, ethylene/vinyl ace- 
tate copolymers and their copolymers with carbon monoxide or ethylene/acrylic acid copo- 
lymers and their salts (ionomers) as well as terpolymers of ethylene with propylene and a 
diene such as hexadiene, dicyclopentadiene or ethylidene-norbornene; and mixtures of such 
copolymers with one another and with polymers mentioned in 1) above, for example 
polypropylene/ethylene-propylene copolymers, LDPE/ethylene-vinyl acetate copolymers 
(EVA), LDPE/ethylene-acrylic acid copolymers (EAA), LLDPE/EVA, LLDPE/EAA and alter- 
nating or random polyalkylene/carbon monoxide copolymers and mixtures thereof with other 
polymers, for example polyamides. 

4. Hydrocarbon resins (for example C 5 -C 9 ) including hydrogenated modifications thereof 
(e.g. tackifiers) and mixtures of polyalkylenes and starch. 

5. Polystyrene, poly(p-methylstyrene), poly(oc-methylstyrene). 

6. Copolymers of styrene or ct-methylstyrene with dienes or acrylic derivatives, for example 
styrene/butadiene, styrene/acrylonitrile, styrene/alkyl methacrylate, styrene/butadiene/alkyl 
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acrylate, styrene/butadiene/alkyl methacrylate, styrene/maleic anhydride, styrene/acryloni- 
trile/methyl acrylate; mixtures of high impact strength of styrene copolymers and another 
polymer, for example a polyacrylate, a diene polymer or an ethylene/propylene/diene terpo- 
lymer, and block copolymers of styrene such as styrene/butadiene/styrene, styrene/iso- 
prene/styrene, styrene/ethylene/butylene/styrene or styrene/ethylene/propylene/ styrene. 

7. Graft copolymers of styrene or a-methylstyrene, for example styrene on polybutadiene, 
styrene on polybutadiene-styrene or polybutadiene-acrylonitrile copolymers; styrene and 
acrylonitrile (or methacrylonitrile) on polybutadiene; styrene, acrylonitrile and methyl meth- 
acrylate on polybutadiene; styrene and maleic anhydride on polybutadiene; styrene, acrylo- 
nitrile and maleic anhydride or maleimide on polybutadiene; styrene and maleimide on poly- 
butadiene; styrene and alkyl acrylates or methacrylates on polybutadiene; styrene and acry- 
lonitrile on ethylene/propylene/diene terpolymers; styrene and acrylonitrile on polyalkyl acry- 
lates or polyalkyl methacrylates, styrene and acrylonitrile on acrylate/butadiene copolymers, 
as well as mixtures thereof with the copolymers listed under 6), for example the copolymer 
mixtures known as ABS, MBS, ASA or AES polymers. 

8. Halogen-containing polymers such as polychloroprene, chlorinated rubbers, chlorinated 
and brominated copolymer of isobutylene-isoprene (halobutyl rubber), chlorinated or sulfo- 
chlorinated polyethylene, copolymers of ethylene and chlorinated ethylene, epichlorohydrin 
homo- and copolymers, especially polymers of halogen-containing vinyl compounds, for 
example polyvinyl chloride, polyvinylidene chloride, polyvinyl fluoride, polyvinylidene fluoride, 
as well as copolymers thereof such as vinyl chloride/vinylidene chloride, vinyl chloride/vinyl 
acetate or vinyiidene chloride/vinyl acetate copolymers. 

9. Polymers derived from cc.p-unsaturated acids and derivatives thereof such as polyacry- 
lates and polymethacrylates; polymethyl methacrylates, polyacrylamides and polyacryloni- 
triles, impact-modified with butyl acrylate. 

10 Copolymers of the monomers mentioned under 9) with each other or with other unsatu- 
rated monomers, for example acrylonitrile/ butadiene copolymers, acrylonitrile/alkyl acrylate 
copolymers, acrylonitrile/atkoxyalkyl acrylate or acrylonitrile/vinyl halide copolymers or acry- 
lonitrile/ alkyl methacrylate/butadiene terpolymers. 
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1 1 . Polymers derived from unsaturated alcohols and amines or the acyl derivatives or ace- 
tals thereof, for example polyvinyl alcohol, polyvinyl acetate, polyvinyl stearate, polyvinyl 
benzoate, polyvinyl maleate, polyvinyl butyral, polyallyl phthalate or polyallyl melamine; as 
well as their copolymers with olefins mentioned in 1) above. 

12. Homopolymers and copolymers of cyclic ethers such as polyalkylene glycols, polyethy- 
lene oxide, polypropylene oxide or copolymers thereof with bisglycidyl ethers. 

13. Polyacetals such as polyoxymethylene and those polyoxymethylenes which contain 
ethylene oxide as a comonomer; polyacetals modified with thermoplastic polyurethanes, 
acrylates or MBS. 

14. Polyphenylene oxides and sulfides, and mixtures of polyphenylene oxides with styrene 
polymers or polyamides. 

15. Polyurethanes derived from hydroxyl-terminated polyethers, polyesters or polybutadi- 
enes on the one hand and aliphatic or aromatic polyisocyanates on the other, as well as 
precursors thereof. 

16. Polyamides and copolyamides derived from diamines and dicarboxylic acids and/or from 
aminocarboxylic acids or the corresponding lactams, for example polyamide 4, polyamide 6, 
polyamide 6/6, 6/10, 6/9, 6/12, 4/6, 12/12, polyamide 11, polyamide 12, aromatic polyamides 
starting from m-xylene diamine and adipic acid; polyamides prepared from 
hexamethyienediamine and isophthalic or/and terephthalic acid and with or without an ela- 
stomer as modifier, for example poly-2,4,4,-trimethylhexamethylene terephthalamide or poly- 
m-phenylene isophthalamide; and also block copolymers of the aforementioned polyamides 
with polyolefins, olefin copolymers, ionomers or chemically bonded or grafted elastomers; or 
with polyethers, e.g. with polyethylene glycol, polypropylene glycol or polytetramethylene 
glycol; as well as polyamides or copolyamides modified with EPDM or ABS; and polyamides 
condensed during processing (RIM polyamide systems). 

17. Polyureas, polyimides, polyamide-imides, polyetherimids, polyesterimids, polyhydantoins 
and polybenzimidazoles. 
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18 Polyesters derived from dicarboxylic acids and diols and/or from hydroxycarboxylic acds 
or the corresponding lactones, for example polyethylene terephthalate, polybutylene 
terephthalate, poly-1 ,4-dimethylolcyclohexane terephthalate and polyhydroxybenzoates, as 
well as block copolymer esters derived from hydroxyl-terminated polyethers; and also poly- 
esters modified with polycarbonates or MBS. 

19. Polycarbonates and polyester carbonates. 

20. Polysulfones, polyether sulfones and polyether ketones. 

21 Crosslinked polymers derived from aldehydes on the one hand and phenols, ureas and 
melamines on the other hand, such as phenol/formaldehyde resins, urea/formaldehyde re- 
sins and melamine/formaldehyde resins. 

22. Drying and non-drying alkyd resins. 

23 Unsaturated polyester resins derived from copolyesters of saturated and unsaturated 
dicarboxylic acids with polyhydric alcohols and vinyl compounds as crosslinking agents, and 
also halogen-containing modifications thereof of low flammabihty. 

24. Crosslinkable acrylic resins derived from substituted acrylates, for example epoxy acry- 
lates, urethane acrylates or polyester acrylates. 

25. Alkyd resins, polyester resins and acrylate resins crosslinked with melamine resins, urea 
resins, isocyanates, isocyanurates, polyisocyanates or epoxy resins. 

26 Crosslinked epoxy resins derived from aliphatic, cycloa.iphatic, heterocyclic or aromatic 
glycidyl compounds, e.g. products of diglycidy. ethers of bispheno. A and bispheno. F, wh.ch 
are crossiinked with customary hardeners such as anhydrides or amines, with or wrthout 
accelerators. 

27 Blends of the aforementioned polymers (polyblends), for example PP/EPDM Pofy- 
arnidefcPBM or ABS, PVC/EVA, PVUABS. PVC/MBS, PC/ABS, PBTP/ABS. PC/ASA, 
PC/PBT, PVC/CPE, PVC/aorylates, POMfthermoplastlo PUR, PC/thermoplassc PUR, 
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POM/acrylate, POM/MBS, PPO/HIPS, PPO/PA 6.6 and copolymers, PA/HDPE, PA/PP, 
PA/PPO, PBT/PC/ABS or PBT/PET/PC. 

Of particular interest is the use of compounds of the formula XV as stabilizers in synthetic 
organic polymers, for example a coating or a bulk polymer or article formed therefrom, 
especially in thermoplastic polymers and corresponding compositions as well as in coating 
compositions. Thermoplastic polymers of most importance in present compositions are 
polyolefines and their copolymers, such as listed above under items 1-3, thermoplastic 
polyolefin (TPO), thermoplastic polyurethan (TPU), thermoplastic rubber (TPR), 
polycarbonate, such as in item 19 above, and blends, such as in item 28 above. Of utmost 
importance are polyethylene (PE), polypropylene (PP), polycarbonate (PC) and 
polycarbonate blends such as PC/ABS blends, as well as in acid or metal catalyzed coating 
compositions. 

In general the compounds of present invention are added to the material to be stabilized in 
amounts of from 0.1 to 10 %, preferably from 0.01 to 5 %, in particular from 0.01 to 2 % 
(based on the material to be stabilized). Particular preference is given to the use of the novel 
compounds in amounts of from 0.05 to 1.5 %, especially from 0.1 to 0.5 %. Where 
compounds of present invention are used as flame retardants, dosages are usually higher, 
e.g. 0.1 to 25 % by weight, mainly 0.1 to 10 % by weight of the organic material to be 
stabilized and protected against inflammation. 

Used in polymerizable compositions as a polymerization regulator or initiator, preferably the 
regulator/initiator compound is present in an amount of from 0.01 mol-% to 30 mol-% , more 
preferably in an amount of from 0.1 mol-% to 20 mol-% and most preferred in an amount of 
from 0.5 mol-% to 10 mol-% based on the monomer or monomer mixture. 

Incorporation into the materials can be effected, for example, by mixing in or applying the 
compounds of the formula A or XV and, if desired, further additives by the methods which 
are customary in the art. Where polymers are involved, especially synthetic polymers, 
incorporation can take place prior to or during the shaping operation, or by applying the 
dissolved or dispersed compound to the polymer, with or without subsequent evaporation of 
the solvent. In the case of elastomers, these can also be stabilized as latices. A further 
possibility for incorporating the compounds of the formula XV into polymers is to add them 
before, during or directly after the polymerization of the corresponding monomers or prior to 
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crosslinking. In this context the compound of the formula XV can be added as it is or else in 
encapsulated form (for example in waxes, oils or polymers). In the case of addition prior to or 
during the polymerization, the compounds of the formula XV can also act as a regulator of 
the chain length of the polymers (chain terminator) . 

The compounds of the formula XV can also be added in the form of a masterbatch 
containing said compound in a concentration, for example, of from 2.5 to 25 % by weight to 
the polymers that are to be stabilized. 

The compounds of the formula XV can judiciously be incorporated by the following methods: 

- as emulsion or dispersion (e.g. to latices or emulsion polymers), 

- as a dry mixture during the mixing in of additional components 
or polymer mixtures, 

. by direct introduction into the processing apparatus (e.g. extruders, internal m.xers, etc), 

- as solution or meit 

Novel polymer compositions can be employed in various forms and/or processed to give 
various products, for example as (to give) films, fibres, tapes, moulding composes, 
profiles, or as binders for coating materials, adhesives or putties, 

In addition to the compounds of the formula XV the novel compositions may as additional 
component C comprise one or more conventional additives such as, for example, those 
indicated below. 

i Antioxidants 

1 ^ m&mss ^ mM , for example 2.6-di-tert-butyM-methylphenol. 

^^henol. 2,6-d,..e rt -butyl-^th*henol, ^terrtuty^dtylpbenol, ****** 

Lol 2 . M oo.adeoy|.4-me,hylphenol, 2,4,6-trleycJobexylpbenol, 2,6*tert-buty1-4- 
LtawM* nonylpbon* «•* are »near or branched * *. «. 
example 2.6-dHnonyM-me.nylpbenol, z.^imelbyl^V-meWundec-r-rtPbeno!. 2.4* 
m em^r-methylbeptade=-V-y.)pheno,. z^imetbyW-d'-methyitrldeo-r-yOpheno, and 

mixtures thereof. 
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1.2. Alkvlthiomethvlphenols . for example 2,4-dioctylthiomethyl-6-tert-butylphenol, 2,4-dioc- 
tylthiomethyl-6-methylphenol, 2,4-dioctylthiomethyl-6-ethy!phenol, 2,6-di-dodecylthiomethyl- 
4-nonylphenol. 

1.3. Hvdroauinones and alkylated hvdroauinones . for example 2,6-di-tert-butyl-4-methoxy- 
phenol, 2,5-di-tert-butylhydroquinone, 2,5-di-tert-amylhydroquinone, 2,6-diphenyl-4-octade- 
cyloxyphenol, 2,6-di-tert-butylhydroquinone, 2,5-di-tert-butyl-4-hydroxyanisole, 3,5-di-tert- 
butyl-4-hydroxyanisole, 3,5-di-tert-butyl-4-hydroxyphenyl stearate, bis-(3,5-di-tert-butyl-4- 
hydroxyphenyl) adipate. 

1.4. Tocopherols , for example a-tocopherol, (^-tocopherol, y-tocopherol, 5-tocopherol and 
mixtures thereof (Vitamin E). 

1.5. Hvdroxvlated thiodiphenvl ethers , for example 2,2'-thiobis(6-tert-butyl-4-methylphenol), 
2,2'-thiobis(4-octylphenol), 4,4'-thiobis(6-tert-butyl-3-methylphenol), 4,4'-thiobis(6-tert-butyl- 
2-methylphenol), 4,4'-thiobis-(3,6-di-sec-amylphenol), 4,4'-bis(2,6-dimethyl-4-hydroxyphe- 
nyl)disulfide. 

1.6. Alkvlidenebisphenols , for example 2,2'-methylenebis(6-tert-butyl-4-methylphenol), 2,2'- 
methylenebis(6-tert-butyl-4-ethylphenol), 2,2'-methylenebis[4-methyl-6-(a-methylcyclohexyl)- 
phenol], 2,2*-methylenebis(4-methyl-6-cyclohexylphenol), 2,2'-methylenebis(6-nonyl-4-me- 
thylphenol), 2,2'-methylenebis(4,6-di-tert-butylphenol). 2,2'-ethylidenebis(4,6-di-tert-butyl- 
phenol), 2,2 , -ethylidenebis(6-tert-butyl-4-isobutylphenol) I 2,2'-methylenebis[6-(a-methylben- 
zy|)-4-nonylphenol], 2,2 , -methylenebis[6-(a,a-dimethylbenzyl)-4-nonylphenol], 4,4'-methy- 
lenebis(2,6-di-tert-butylphenol), 4,4 , -methylenebis(6-tert-butyl-2-methylphenol), 1 ,1-bis(5- 
tert-butyl-4-hydroxy-2-methylphenyl)butane, 2,6-bis(3-tert-butyl-5-methyI-2-hydroxybenzyl)-4- 
methylphenol, I.I.S-trisCS-tert-butyM-hydroxy^-methylphenyObutane, 1,1-bis(5-tert-butyl-4- 
hydroxy-2-methyl-phenyl)-3-n-dodecylmercaptobutane, ethylene glycol bis[3,3-bis(3'-tert- 
butyl-4'-hydroxyphenyl)butyrate], bis(3-tert-butyl-4-hydroxy-5-methyl-phenyl)dicyclopentadi- 
ene, bisp-CS'-tert-butyl^'-hydroxy-S'-methylbenzyO-e-tert-butyl-^methylphenyqterephthalate, 
1 , 1 -bis-(3,5-dimethyl-2-hydroxyphenyl)butane, 2,2-bis-(3,5-di-tert-butyl-4-hydroxyphe- 
nyl)propane, 2,2-bis-(5-tert-butyM-hydroxy2-methylphenyl)-4-n-dodecylmercaptobutane, 
1,1 ,5,5-tetra-(5-tert-butyl-4-hyclroxy-2-methylphenyl)pentane. 
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1 7 Q-. N- and s-hPn7vl compounds , for example 3,5,3\5'-tetra-tert-butyl-4,4'-dihydroxydi- 
benzyl ether, octadecyl-4-hydroxy-3,5-dimethylbenzylmercaptoacetate, tridecyl-4-hydroxy- 
3,5-di-tert-butylbenzylmercaptoacetate, tris(3,5-di-tert-butyl-4-hydroxybenzyl)amine, bis(4- 
tert-butyl-3-hydroxy-2,6-dimethylbenzyl)dithioterephthalate, bis(3,5-di-tert-butyl-4-hydroxy- 
benzyl)sulfide, isooctyl-S.S-di-tert-butyl^hydroxybenzylmercaptoacetate. 

1 ft Hx/riroxvbenrviated malonates. for example dioctadecyl-2,2-bis-(3,5-di-tert-butyl-2-hy- 
droxybenzyl)-malonate, di-octadecyl-2-(3-tert-butyl-4-hydroxy-5-methylbenzyl)-malonate, di- 
dodecylmercaptoethyl-2,2-bis-(3,5-di-tert-butyl-4-hydroxybenzyl)malonate, bis[4-(1 ,1 ,3,3-te- 
tramethylbutyl)phenyl]-2,2-bls(3,5-di-tert-butyl-4-hydroxybenzyl)malonate. 

1 o Aromatic hvdrowh^l compounds , for example 1,3,5-tris-(3,5-di-tert-butyl-4-hydroxy- 
benzyl)-2,4,6-trimethylbenzene, l,4-bis(3,5-di-tert-b U tyl-4-hydroxybenzyl)-2,3,5,6-tetrame- 
thylbenzene, 2,4,6-tris(3,5-di-tert-butyl-4-hydroxybenzyl)phenol. 

1 in Tri^in* Compounds, for example 2,4-bis(octylmercapto)-6-(3,5-di-tert-butyl-4-hy- 
droxyanilino)-1 ,3,5-triazine, a-octylmercapto^.e-bisO.S-di-tert-butyM-hydroxyanilinoJ-l ,3,5- 
triazine 2-octylmercapto-4,6-bis(3,5-di-tert-butyl-4-hydroxyphenoxy)-1 ,3,5-triazine, 2,4,6- 
tris(3,5-di-tert-butyl-4-hydroxyphenoxy)-1 ,2,3-triazine, 1 ,3,5-tri S -(3,5-di-tert-butyl-4-hydroxy- 
benzyl)isocyanurate, 1 ,3,5-tris(4-tert-butyl-3-hydroxy-2,6-dimethylbenzyl)isocyanurate, 2,4,6- 
tris(3,5-di-tert-butyl-4-hydroxyphenylethyl)-1 ,3,5-triazine, 1 ,3,5-tris(3,5-di-tert-butyl-4- 

hydroxyphenylpropionyl)-hexahydro-1 ,3,5-triazine, 1 .3,5-tris(3,5-dicyclohexyl-4-hydroxyben- 
zyl)isocyanurate. 

1 11 Ftenrvlnhosphonates . for example dimethyl-2,5-di-tert-butyl-4-hydroxybenzylphospho- 
nate, diethyl-3,5-di-tert-butyl-4-hydroxybenzylphos P honate, dioctadecyl3,5-di-tert-butyl-4-hy- 
droxybenzylphosphonate, dioctadecyl-5-tert-butyl-4-hydroxy-3-methylbenzylphosphonate, 
the calcium salt of the monoethyl ester of 3,5-di-tert-butyl-4-hydroxybenzylphosphonic acid. 



1 1? Anvlaminophenols. for example 4-hydroxylauranilide, 4-hydroxystearanilide, octyl N- 
(3,5-di-tert-butyl-4-hydroxyphenyl)carbamate. 



WO 01/92228 



PCT/EP01/05668 



-48- 

1.13. Esters of B-(3 t 5-dkert-butvl-4-hvdroxvDhenvl)propionic acid with mono- or polyhydric 
alcohols, e.g. with methanol, ethanol, n-octanol, i-octanol, octadecanol, 1,6-hexanediol, 1,9- 
nonanediol, ethylene glycol, 1 ,2-propanediol, neopenty! glycol, thiodiethylene glycol, diethy- 
lene glycol, Methylene glycol, pentaerythritol, tris(hydroxyethyl) isocyanurate, N,N'-bis(hy- 

droxyethyl)oxamide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, trimethylol- ." 

propane, 4-hydroxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane. 

1.14. Esters of B-(5-tert-butvM-hvdroxv-3-methvlPhenvnpropionic acid with mono- or poly- 
hydric alcohols, e.g. with methanol, ethanol, n-octanol, i-octanol, octadecanol, 1,6-hexane- 
diol, 1,9-nonanediol, ethylene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol, 
diethylene glycol, triethylene glycol, pentaerythritol, tris(hydroxyethyl) isocyanurate, N,N*- 
bis(hydroxyethy!)oxamide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, 
trimethylolpropane, 4-hydroxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane. 

1.15. Esters of B-O.S-dicvclohexvM-hvdroxyphenvnpropionic acid with mono- or polyhydric 
alcohols, e.g. with methanol, ethanol, octanol, octadecanol, 1,6-hexanediol, 1,9-nonanediol, 
ethylene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol, diethylene glycol, 
triethylene glycol, pentaerythritol, tris(hydroxyethyl)isocyanurate, N,N'-bis(hydroxyethyl)ox- 
amide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, trimethylolpropane, 4-hy- 
droxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane. 

1.16. Esters of 3,5-di-tert-butvl-4-hvdroxyphenvl acetic acid with mono- or polyhydric alco- 
hols, e.g. with methanol, ethanol, octanol, octadecanol, 1,6-hexanediol, 1,9-nonanediol, 
ethylene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol, diethylene glycol, 
triethylene glycol, pentaerythritol, tris(hydroxyethyl)isocyanurate, N,N'-bis(hydroxyethyl)ox- 
amide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, trimethylolpropane, 4-hy- 
droxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane. 

1.17. Amides of B-f3.5-di-tert-butvl-4-hvdroxvphenvl)propionic acid e.g. N,N'-bis(3 f 5-di-tert- 
butyl-4-hydroxyphenylpropionyl)hexamethylenediamide, N.N'-bisCS.S-di-tert-butyl^-hydroxy- 
phenylpropionyl)trimethylenediamide, N,N-bis(3,5-di-tert-butyl-4-hydroxyphenylpropionyl)- 
hydrazide, N,N , -bis[2-(3-[3,5-di-tert-butyl-4-hydroxyphenyl]propionyloxy)ethyl]oxamide 
(Naugard®XL-1 supplied by Uniroyal). 
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1 18. Ascorbic acid (vitamin C) 



^^j^S^cm^ for example N.N^opro^-Phenylenedienine. H#+~ 
butvt-p-phenylenediamine. N,N'4»is(1,4^em»lpent»IH>-Phen ) rtenedla m ».e. N.N-M1- 
e^—entyo-p-phen^rnin, 

N N .-dicyclohexyl-pi=henylenedlamine. N. N ^ipheny^phenylened B m,ne. N.N -bis(2-napb- 
h rXy— e, WW-re-^f^W**^* 
N. plyl-p.phenytenediamine, M 1^hepW-N^-P^ny^« N ^'°- 
ISenyJ-Phen.enediamine. ^lueneeu^dipbenylamine, N, N '-d,r„emy,- 
M ^seo-b^henyieaediemine, dipheny.an.ine. N-aiiyUiphenyiamine 4-iscpropoxy- 
apbenytomine, N-pnenyi^-naphthy^. W 4-f^Phe*1«^neJ^ 
ny^-naphibyiarnine, oo.yla.ed diphenyiamine, for exampie p.p.-di- te r,-o^ l d,p h eny 1 an„ne 4- 
CaLnophenoi, ^yryiaminophenoi, 4-nonanoyiaminopbenol. 4-dodeoanoyiam.no. 
JZ 4-oldeoanoyiaminophenoi, bis(4-memoxypbeny.,amine. >MW«M» 

yipbenoi. 2.«,am^,pbeny, m emane, 
NN M.NMe tt a m e.hyM,4-d i a m inodipheny 1 me1hane, 

^Phenyian^pn^ 

odylated N-phenyM-na P hWamine, a mbdure of mono- and diaikylafed ferf-b^ed- 
oX enyLnes. a M of mono- and dMcyiafed nonyldipben^ines, a rn^re o, 
m T nd dialed dodeeyldiphenylamines, a mWure o, mono- and delate ,aop<o- 

• »«» d — und d,a,kyiated ,ert - b r *m 

'Ubydro-S.S^memyl^-l^ben.om^ne. phenomena, a mixture of mono- un M- 
^r.ert-b^-ootylpbeno.bia.nes, a mature o, mono- und dfaiKyiafed ***** 
no.bia.ines. N-aWpbenothiazin, N.N.N'.NMe^apbenyM^iaminobuf-a-ene NJN-*s- 
2 2 6 bi s,2, 2 .6,6-«ba m e*»ip,pend-4-y„- 
sebaoate, M.e.e-teframemyWpaddlrH.-one, a.a.e.e-.etfamethylpipeddM-oi. 

-, i iu sh yirhare and liq b* stabilisers 

. , TUT ^ flMrt rti for example Z^ydmxy-S^ylphenylH^ 
Sii 2 ;^5^b^ ^ ^enyOben Mt r i azo te . ^^f^ 

^l^ber^e.2^-^^ 
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hydroxy-4'-octyloxyphenyl)benzotriazole, 2-(3 , f 5 , -di-tert-amyl-2 , -hydroxyphenyl)benzotriazole l 
2-(3\5 , -bis-(a,a-dimethylbenzyl)-2 , -hydroxyphenyl)benzotriazole, 2-(3-tert-butyl-2 ! -hydroxy- 
5'-(2-octyloxycarbonylethyl)phenyl)-5-chioro-benzotriazole t 2-(3 , -tert-butyl-5'-[2-(2- 
ethylhexyloxyJ-carbonylethyll^^hydroxyphenylJ-S-chloro-benzotriazole, 2-(3 , -tert-butyl-2 , -hy- 
droxy-5 , -(2-methoxycarbonyiethyl)phenyl)-5-chloro-benzotriazole l 2-(3'-tert-butyl-2'-hydroxy- 
5-(2-methoxycarbonylethyl)phenyl)benzotriazole, 2-(3 , -tert-butyl-2'-hydroxy-5'-(2-octyloxy- 
carbonylethyl)phenyl)benzotriazo!e p 2-(3 , -tert-butyl-5 , -[2-(2-ethylhexyloxy)carbonylethyl]-2 l - 
hydroxyphenyl)benzotriazole, 2-(3 , -dodecyl-2-hydroxy-5 , -methylphenyl)benzotriazole 1 2-(3'- 
tert-butyl-2'-hydroxy-5'-(2^ 2,2-methylene-bis- 
^-(U^^-tetramethylbutyO-e-benzotriazole^-ylphenol]; the transesterification product of 2- 
[3'-tert-butyl-5 , -(2-methoxycarbonylethyl)-2 , "hydroxypheny!]-2H-be^ with polyethy- 

lene glycol 300; [r-CH 2 CH 2 ~COO-CH 2 CH 2 -^ where R = 3'-tert-butyl-4'-hydroxy-5'-2H- 

benzotriazol-2-ytphenyl, 2-[2*-hydroxy-3'-(a I a-dimethylbenzyl)-5 , -(1 ,1,3,3-tetramethylbutyl)- 
phenyljbenzotriazole; 2-[2'-hydroxy-3'-(1 , 1 ^^-tetramethylbutyO-S'-Ca.a-dimethylbenzyl)- 
phenyljbenzotriazole. 

2.2. 2-HvdroxvbenzoDhenones . for example the 4-hydroxy, 4-methoxy, 4-octyloxy, 4-decyl- 
oxy, 4-dodecyloxy, 4-benzyloxy, 4,2 , I 4 , -trihydroxy and 2'-hydroxy-4,4'-dimethoxy derivatives. 

2.3. Esters of substituted and unsubstituted benzoic acids , as for example 4-tertbutyl-phenyl 
salicylate, phenyl salicylate, octylphenyl salicylate, dibenzoyl resorcinol, bis(4-tert-butylben- 
zoyl) resorcinol, benzoyl resorcinol, 2,4-di-tert-butylphenyl 3,5-di-tert-butyl-4-hydroxybenzo- 
ate, hexadecyl 3,5-di-tert-butyl-4-hydroxybenzoate, octadecyl 3,5-di-tert-butyl-4-hydroxy- 
benzoate, 2-methyl-4,6<li-tert-butylphenyl 3,5-di-tert-butyl-4-hydroxybenzoate. 

2.4. Acrvlates . for example ethyl a-cyano-p.p-diphenylacrylate, isooctyl oc-cyano-p.p-diphe- 
nylacrylate, methyl a-carbomethoxycinnamate, methyl a-cyano-p-methyl-p-methoxy-cinna- 
mate, butyl a-cyano-p-methyl-p-methoxy-cinnamate, methyl a-carbomethoxy-p-methoxycin- 
namate and N-(p-carbomethoxy-p-cyanovinyl)-2-methylindoline. 

2.5. Nickel compounds , for example nickel complexes of 2 t 2 , -thio-bis-[4-(1 l 1,3 J 3-tetrame- 
thylbutyl)phenol], such as the 1:1 or 1:2 complex, with or without additional ligands such as 
n-butylamine, triethanolamine or N-cyclohexyldiethanolamine, nickel dibutyldithiocarbamate, 
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nickel salts of the monoalkyl esters, e.g. the methyl or ethyl ester, of 4-hydroxy-3,5-di-tert- 
butylbenzylphosphonic acid, nickel complexes of ketoximes, e.g. of 2-hydroxy-4-methylphe- 
nyl undecylketoxime, nickel complexes of 1-phenyl-4-lauroyl-5-hydroxypyrazole, with or 
without additional ligands. 

? fi Stericallv hindered amines , for example bis(2,2,6,6-tetramethyl-4-piperidyl)sebacate, 
bis(2,2,6,6-tetramethyl-4-piperidyl)succinate, bis(1,2,2,6,6-pentamethyl-4-piperidyl)sebacate, 
bis(1-octyloxy-2,2,6,6-tetramethyl-4-piperidyl)sebacate, bis(1,2,2,6,6-pentamethyl-4-pi- 
peridyl) n-butyl-3,5-di-tert-butyl-4-hydroxybenzylmalonate, the condensate of 1-(2-hydroxy- 
ethyl)-2,2,6,6-tetramethyl-4-hydroxypiperidine and succinic acid, linear or cyclic condensates 
of N,N , -bis(2,2,6,6-tetramethyl-4-piperidyl)hexamethylenediamine and 4-tert-octylamino-2,6- 
dichloro-1 ,3,5-triazine, tris(2,2,6,6-tetramethyl-4-piperidyl)nitrilotriacetate, tetrakis(2,2,6,6- 
tetramethyl-4-piperidyl)-1 ,2,3,4-butane-tetracarboxylate, 1 , 1 '-(1 ,2-ethanediyl)-bis(3,3,5,5- 
tetramethylpiperazinone), 4-benzoyl-2,2,6,6-tetramethylpiperidine, 4-stearyloxy-2,2,6,6- 
tetramethylpiperidine, bis(1,2,2,6,6-pentamethylpiperidyl)-2-n-butyl-2-(2-hydroxy-3,5-di-tert- 
butylbenzyl)malonate, s-n-octyl-T.T.g.S-tetramethyl-I.S.B-triazaspiro^.Sldecan^^-dione, 
bis(1-octyloxy-2,2,6 t 6-tetramethylpiperidyl)sebacate, bis(1-octyioxy-2,2,6,6-tetrame- 
thylpiperidyl)succinate, linear or cyclic condensates of N,N'-bis-(2,2,6,6-tetramethyl-4-piperi- 
dyl)hexamethylenediamine and 4-morpholino-2,6-dichloro-1,3,5-triazine, the condensate of 
2-chloro-4,6-bis(4-n-butylamino-2,2,6,6-tetramethylpiperidyl )-1 ,3,5-triazine and 1,2-bis(3- 
aminopropylamino)ethane, the condensate of 2-chloro-4.6-di-(4-n-butylamino-1.2,2,6,6-pen- 
tamethylpiperidyl)-1 ,3,5-triazine and 1,2-bis-(3-aminopropylamino)ethane, 8-acetyl-3-dode- 
cyl-7,7,9,9-tetramethyl-1,3,8-triazaspiro[4.5]decane-2,4-dione, 3-dodecyl-1-(2,2,6,6-tetrame- 
thyl-4-piperidyl)pyrror.din-2,5-dione, 3-dodecyl-1-(1,2,2,6,6-pentamethyl-4-piperidyl)pyrroli- 
dine-2,5-dione, a mixture of 4-hexadecyloxy- and 4-stearyloxy-2,2,6,6-tetramethylpiperidine, 
a condensation product of N,N 1 -bis(2,2,6,6-tetramethyl^-piperidyl)hexamethylenediamine 
and 4-cyclohexylamino-2,6-dichloro-1 ,3,5-triazine, a condensation product of 1,2-bis(3-ami- 
nopropylamino)ethane and 2,4,6-trichloro-1 ,3,5-triazine as well as 4-butylamino-2,2,6,6-te- 
tramethylpiperidine (CAS Reg. Mo. [136504-96-6]); N-(2,2,6,6-tetramethyl-4-piperidyl)-n-do- 
decylsuccinimid, N-d^^.e.e-pentamethyl^piperidyO-n-dodecylsuccinimid, 2-undecyl- 
7,7,9,9-tetramethyl-1-oxa-3,8-diaza-4-oxo-spiro[4,5]decane, a reaction product of 7,7,9,9- 
tetramethyl-2-cycloundecyl-1-oxa-3,8-diaza-4-oxospiro [4,5]decane und epichlorohydrin, 1,1- 
bis(1,2,2,6,6-pentamethyl-4-piperidyloxycarbonyl)-2-(4-methoxyphenyl)ethene, N.N'-bis- 
formyl-N,N , -bis(2,2,6,6-tetramethyl-4-piperidyl)hexamethylenediamine, diester of 4-methoxy- 
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methylene-malonic acid with 1,2,2,6 t 6-pentamethyl-4-hydroxypiperidine, poly[methy)propyl-3- 
oxy-4-(2 f 2 J 6,6-tetramethyl-4-piperidyl)]siloxane l reaction product of maleic acid anhydride-a- 
olefin-copoiymer with 2,2 l 6 I 6-tetramethyl-4-aminopiperidine or 1 ,2,2,6,6-pentamethyl-4- 
aminopiperidine, 2,4-bis[N-(1-cyc!ohexyloxy-2,2,6,6~tetra^ 
amino]-6-(2-hydroxyethyl)amino-1 ) 3,5-triazine. 

2.7. Oxamides , for example 4,4-dioctyloxyoxanilide, 2,2-diethoxyoxanilide, 2,2-dioctyloxy- 
S^'-di-tert-butoxanilide, 2,2 , -didodecyloxy-5,5-di-tert-butoxaniIide, 2-ethoxy-2 , -ethyioxanilide, 
N 1 N , -bis(3-dimethylaminopropyl)oxamide, 2-ethoxy-5-tert-butyl-2'-ethoxanilide and its mixture 
with 2-ethoxy-2'-ethyl-5,4'-di-tert-butoxanilide l mixtures of o- and p-methoxy-disubstituted 
oxanilides and mixtures of o- and p-ethoxy-disubstituted oxanilides. 

2.8. 2-(2-Hvdroxvphenvl)-1 .3,5-triazines , for example 2,4,6-tris(2-hydroxy-4-octyloxyphenyl)- 
1 ,3,5-triazine, 2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis(2,4-dimethylphenyl)-1 ,3,5-triazine, 2- 
(2,4-dihydroxyphenyl)-4 l 6-bis(2,4-dimethylphenyl)-1,3,5-triazine l 2,4-bis(2-hydroxy-4-pro- 
pyloxyphenyl)-6-(2 l 4-dimethylpheny!)-1,3,5-triazine J 2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis- 
(4-methylpheny!)-1,3 l 5-triazine I 2-(2-hydroxy-4-dodecyloxyphenyl)-4,6-bis(2,4-dimethylphe- 
nyl)-1 ,3,5-triazine, 2-(2-hydroxy-4-tridecyloxyphenylK^ 

azine, 2-[2-hydroxy-4-(2-hydroxy-3-buty^^ 

azine, 2-[2-hydroxy-4-(2-hydroxy-3-octyIoxy-propyloxy)phenylH,6-bis(2,4-dime 
triazine, 2-[4-(dodecyioxy/tridecyioxy-2-hydroxypropoxy)-2-hydroxy-phenyl]-4 1 6-bis(2,4-di- 
methylphenyl)-1,3,5-triazine, 2-[2-hydroxy-4-(2-hydroxy-3-dodecyloxy-propoxy)phenyl]-4 I 6- 
bis(2,4-dimethylphenyl)-1 T 3 t 5-triazine I 2-(2-hydroxy-4-hexy!oxy)phenyl-4 1 6-diphenyl-1,3,5- 
triazine, 2-(2-hydroxy-4-methoxyphenyl)-4,6-diphenyl-1 ,3,5-triazine, 2,4,6-tris[2-hydroxy-4-(3- 
butoxy^-hydroxy-propoxyJphenyn-I^.S-triazine, 2-(2-hydroxyphenyl)-4-(4-methoxyphenyl)- 
6-phenyM ,3,5-triazine, 2-{2-hydroxy-4-[3-(2-ethylhexy!-1-oxy)-2-hy^ 
4,6-bis(2 > 4-dimethylphenyI)-1,3,5-triazine l 2-{2-hydroxy-4-[1-octyloxycarbonyI-ethoxy]phe- 
ny|}-4,6-bis(4-phenyiphenyI)-1 ,3,5-triazine wherein the octyi moiety is a mixture of different 
isomers. 

3. Metal deactivators , for example N,N'-diphenyioxamide, N-salicylal-N'-salicyloyl hydrazine, 
N,N'-bis(salicyloy!) hydrazine, N.N'-bisCS.S-di-tert-butyM-hydroxyphenylpropionyi) hydrazine, 
3-salicyloylamino-1 ,2,4-triazole, bis(benzy!idene)oxalyl dihydrazide, oxanilide, isophthaloyl 
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dihydraade, sebaooyl bisphenylhydrazlde, vrMH 
oyl)oxalyl dlhydrazide, N,N'-bi S (salicyloyl)thioproptonyl dihydraade. 

^. r ,„^o«onon»es. for example tdpheny! phosphite, dipneny. a«yl phosphites, 
tf^ P hosph«es,«s(no„y,ph^, phosphte, «aury, phosphKe, biootadeoy, phos- 
p r*Z , pJL*« diphosphHe. t ds (2 ,«He rt ^pheoy1, phosph*e, 
1^ diphosphKe, bi^i-te^phenyl) pentaeryMo, diphosphoe, b«, ,W 

DhosohL bis(2,«i-te rt -butyl*methylphenyl)peotaerythritol d,phosph,te. b,s(2,4,9-tns(tert 

rll) Uiphenyien. <«phosphon«e, W^xy-aAo.lO-^-bu^iaH* 
3^*A S- to oro-2,4,8 W «12^yM^ 
rsTdlphosphooin, M 2,4*e rt Wo—heoyi) methy, phosph^, ,s, W 

^eUyiphenyi) e,hy, phosphKe, U/*^^*^ 
biphenyl-^'-diyOphosphrtel, 2-ethylhexyKJ,J ,o,o 

yl)phosphite. 

Especially preferred are the following phosphites: 

Tris(2^i-te rt -buty.pheny.) phosphtte (lrgafos'168, Ciba-Geigy). tris(nony.pheny.) phos- 
phite, 



(CH,),C. 








H,C- 














>^/^C (CH 3 ) ; 



(CH 3 ) 3 C 



(CH 3 ) 3 C 



(CH^C 




C(CH 3 ) 3 



p— O— CH 2 CH 2 



C(CH 3 ) 3 



-N 



-■3 
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(CH 3 ) 3 ( 




C(CH 3 ) 3 (CH 3 ) 3 C 



C(CH 3 ) 3 (CH 3 ) 3 C 
C(CH 3 ) 3 (CH 3 ) 3 C 




5. Hvdroxvlamines . for example, N.N-dibenzylhydroxylamine, N,N-diethylhydroxylamine, 
N,N-dioctylhydroxylamine, N.N-dilaurylhydroxylamine, N.N-ditetradecylhydroxylamine, N,N- 
dihexadecylhydroxylamine, N,N-dioctadecylhydroxylamine, N-hexadecyl-N-octadecylhy- 
droxylamine, N-heptadecyl-N-octadecylhydroxylamine, N.N-dialkylhydroxylamine derived 
from hydrogenated tallow amine. 



6. Nitrones. for example, N-benzyl-alpha-phenyl-nitrone, N-ethyl-alpha-methyl-nitrone, N-oc- 
tyl-alpha-heptyl-nitrone, N-lauryl-alpha-undecyl-nitrone, N-tetradecyl-alpha-tridcyl-nitrone, N- 
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hexadecyl-alpha-pentadecyl-nitrone, N-octadecyl-alpha-heptadecyl-nitrone, N-hexadecyl- 
alpha-heptadecyl-nitrone, N-ocatadecyl-al P ha-pentadecyl-nitrone, N-heptadecyl-alpha-hep- 
tadecyl-nitrone, N-octadecyl-alpha-hexadeoyl-nitrone, nitrone derived from N,N-dialkylhy- 
droxylamine derived from hydrogenated tallow amine. 

7 Thiosvneroists , for example, dilauryl thiodipropionate or distearyl thiodipropionate. 

S^odescjyengjDl, for example esters of p-thiodipropionic acid, for example the lauryl, 
stearyl, myristy. or trideoyl esters, mercaptobenzimidazole or the zinc salt of 2-mercapto- 
benzimidazole, zinc dibuty.dithiocarbamate, dioctadecyl disulfide, pentaerythritol tetrakis( P - 
dodecyimercapto)propionate. 

B stabilisers, for example, copper salts in combination with iodides and/or phos- 

phorus compounds and salts of divalent manganese. 

.OS^cc^m^^ ^ example, melamine, polyvinylpyrrolidone, dicyandiamide, trially. 
cyanurate, urea derivatives, hydrazine derivatives, amines, polyamides, polyurethanes, alkah 
metal salts and alkaline earth metal salts of higher fatty acids for example calcium stearate, 
zincstearate, magnesium behenate, magnesium stearate, sodium ricinoleate and potass.um 
palmitate, antimony pyrocatecholate orzink pyrocatecholate. 

rn^^n^^s, for example, inorganic substances such as talcum, metal oxides such 
as titanium dioxide or magnesium oxide, phosphates, carbonates or sulfates of, preferably, 
alkaline earth metals; organic compounds such as mono- or polycarboxy.ic acids and the 
salts thereof e.g. 4-tert-butylbenzoic acid, adipic acid, diphenylacetic acid, sodium sucanate 
or sodium benzoate; polymeric compounds such as ionic copolymers (ionomers). 

enforcing agents, for example, calcium carbonate, silicates, glass fibres, 
rr^blstos, talc, kaolin, mica, barium sulfate, metal oxides and hydroxides car- 
bon black, graphite, wood flour and flours or fibers of other natural products, synthetic fibers. 

13 other additives, for example, plasticisers, lubricants, emulsifiers, pigments, rheology 
^^^flow-control agents, optical brighteners, flameproofing agents, ant,stat.c 
agents and blowing agents. 
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14. Benzofuranones and indolinones , for example those disclosed in U.S. 4,325,863; 
U.S. 4,338,244; U.S. 5,175,312; U.S. 5,216,052; U.S. 5,252,643; DE-A-4316611; 
DE-A-4316622; DE-A-4316876; EP-A-0589839 or EP-A-0591102 or 3-[4-(2-acetoxyethoxy)- 
phenyl]-5,7-di-tert-butyl-benzofuran-2-one, 5,7-di-tert-butyl-3-[4-(2-stearoyloxyethoxy)phe- 
nyl]benzofuran-2-one, 3,3 , -bis[5 I 7-di-tert-butyl-3-(4-[2-hydroxyethoxy]phenyl)benzofuran-2- 
one], 5,7-di-tert-butyl-3-(4-ethoxyphenyl)benzofuran-2-one, 3-(4-acetoxy-3,5-dimethylphe- 
nyl)-5,7-di-tert-butyl-benzofuran-2-one, 3-(3,5-dimethyl-4-pivaloyloxyphenyl)-5,7-di-tert-butyl- 
benzofuran-2-one, 3-(3,4-dimethylphenyl)-5,7-di-tert-butyl-benzofuran-2-one, 3-(2,3-di- 
methylphenyl)-5,7-di-tert-butyl-benzofuran-2-one. 

The conventional additives are judiciously employed in amounts of 0.1-10 % by weight, for 
example 0.2-5 % by weight, based on the material to be stabilized. 

The following examples are for illustrative purposes only and are not to be construed to limit 
the instant invention in any manner whatsoever. Percentages given are usually percent by 
weight if not otherwise indicated. Abbreviations used: 
min. minutes; 

HPLC high pressure liquid chromatography; 
GC gas chromatography. 



A mixture of 0.85 ml 1-oxyl-2,2,6,6-tetramethyl-4-propoxypiperidine, 4.67 ml of a 53.4 % 
solution of tert.butyl hydroperoxide in decane, and 25 mg CuCI 2 (as a 1% solution in ethanol; 
ratio catalyst: nitroxyl = 1:2000 {mol/mol}) and 4.95 g ethylbenzene is stirred at 60'C. After 60 
min., the reaction is terminated by pouring the mixture into 30 ml of a solution of 10% 
Na 2 S0 3 in water. The flask is washed twice with 20 ml ethyl acetate in total, which is added 
to the water/reaction mixture. The organic layer is separated and washed twice with 40 ml 
water in total. Distillation of solvent yields 1.46 g (97% of theory) of the above product (purity 
95%, GC). 



Example 1 : Preparation of 
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Example 2 : Preparation of Q - 

A mixture of 0.85 ml 1-oxyl-2,2,6,6-tetramethyt-4-propoxypiperidine, 4.67 ml of a 53.4 % 
solution of tert-butyl hydroperoxide in decane, 25 mg CuCI 2 (as a 1% solution in ethanol) and 
3.83 g cyclohexene is stirred at 60°C. After 12 min., the reaction is terminated and the 
product recovered as described in example 1. Distillation of solvent yields 1 .05 g (95% of 
theory) of the above product (purity more than 98%, GC). 





Example 3 : Preparation of Q — ^ 

A mixture of 0.85 ml 1-oxyl-2,2,6,6-tetramethyl-4-propoxypiperidine, 4.67 ml of a 53.4 % 
solution of tert.butyl hydroperoxide in decane, 100 mg CuCl 2 (as a 1% solution in ethanol) 
and 3.92 g cyclohexane is stirred at 60°C. After 200 min., the reaction is terminated and the 
product recovered as described in example 1. Distillation of solvent yields 0.90 g (81% of 
theory) of the above product. 

Examples 4-8 : Preparation of \=/ Q -r/ ^ —C 

To a mixture of 0.53 ml 1-oxyl-2,2,6,6-tetramethyl-4-propoxypiperidine (= 1 equivalent), 2.92 
ml of a 53.4 % solution of tert.butyl hydroperoxide in decane (6 equivalents), and 3.96 ml (10 
equivalents) of 4-glycidyloxy-1-ethylbenzene, 10" 3 equivalents of the catalyst indicated in the 
following table are added as as a 1% b.w. solution in ethanol. Examples 7 and 8 are carried 
out using iron instead of copper catalysts for comparison purposes. The mixture is stirred at 
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60°C for the reaction time indicated. Subsequently, the reaction is terminated by pouring the 
mixture into 30 ml of a solution of 10% Na 2 S0 3 in water. The flask is washed twice with 20 
ml of ethyl acetate in total, which is added to the water/reaction mixture. The organic layer is 
separated and washed twice with 40 ml of water in total. The above product is isolated by 
distillation; catalysts, reaction time and yields are given in the following table 1 . 

Tab. 1 : Yield and reaction times using copper or iron catalysts 



Example 


Catalvst 


Reaction Time 


Yield 


4 


CuCI 


20 min. 


85% 


5 


CuCI 


20 min. 


85% 


6 


CuCI 2 


20 min. 


83% 


7 (comparison) FeCI 2 


180 min. 


5% 


8 (comparison) FeBr* 


180 min. 


6% 



The enormous advantage achievable by the use of a copper catalyst is evident. [ 



Example 9 : 




A mixture of 0.85 ml 1-oxyl-2,2,6,6-tetramethyl-4-propoxypiperidine, 4.67 ml of a 53.4 % 
solution of tert.butyl hydroperoxide in decane, 25 mg CuCI 2 (as a 1% solution in ethanol; 
giving a ration catalysteduct = 1 :2000) and 5.00 g 4-ethylpyridine is stirred at 60°C for 2.5 h. 
The reaction mixture is poured into 30 ml of a solution of 10% by weight of Na 2 S0 3 in water, 
the flask washed twice with 10 ml of ethyl acetate, respectively, and these washings are 
added to the aqueous reaction mixture. Separating the organic layer, washing twice with 
water (2 x 20 ml) and distillation yields 1.46 g (97% of theory) of the above product, purity 
95% (GC). 
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Example 10 : 




Reaction is performed as described in Example 9, with 6.26 g of allyl-phenyl-ether instead of 
4-ethylpyridine. This yields 1 .56 g (96%) of the above product, purity >98% (GC). 



Fvample 11 : 




Reason is performed as described in Example 9. «h 3.9, g o. 3,4^2H-p^. 
instead of ^pyridine and termination of reaction after B minutes. Th,s yrekis 1 .1 2 a 
(100%) of the above product. 

ExamElel* Preparation of HH 3 henyleth,l)oxy-2.2.6,6-tetramemylpiperidine 

A mixta,* of 0.5 g (3.2 mmoi; 1 eq.) 1-ox y f-2.2.6,6-te tt ame t hylpiparid l ne (TEMPO), 1.24 g of 
a 70 % aq. soiuaon of terf.bu.yl hydmperoxide (9.6 mmoi; 3 eq.). M =*alyst es de^nbed 
in the table beiow and 3.4 g (32 mmol, 10 eq.) of ethylbanzene is stirred a. BOX for 1 h. In 
some of thepreparaaons, 0.032 mmol (0.01 eq. relative to TEMPO) of a phase transfer 
catalyst as shown in the table is added. Reaction and work-up is done as descnbed ,n 
example 1. Yield is determined by means of quantitative HPLC. 
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„ w ^ 

Run CuBr? Phase Transfer Catalyst Yield 

1 0.357 mg none 35 % 

2 0.357 mg 10.3 mg tetrabutylammonium bromide 73 % 

3 0.357 mg 14.4 mg trioctyl-methyl ammonium bromide 78 % 

4 7.15 mg none 



Amounts of copper catalyst 0.375 mg are 0.0016 mmol (0.0005 eq.); 7.15 mg are 0.032 
mmol (0.01 eq. rel. to TEMPO). 

This example shows that the reaction speed may be increased by adding a phase transfer 
catalyst or by greatly increasing the amount of copper catalyst. 

Example 13: 2.6-Diethvl-2.3.6-trimethvl-1-f1-Phenvl-ethoxv)-pipe ridine (101) 
2.4 ml of a solution of 13.4 g of CuCI 2 and 4.24 g of LiCI in 153 ml of ethanol are added to a 
solution of 29.75 g (0.15 mol) of 2 l 6-diethyl-2 J 3,6-trimethyl-piperidine-1-oxyl (accessable 
according to US 4 131 599) in 92 ml (0.75 mol) of ethylbenzene. 28.7 g (0.22 mol) of f-butyl 
hydroperoxide (70% in water) are then added dropwise to the stirred mixture at 65°C under 
argon. The mixture is then stirred at 65-70°C until the red nitroxide colour disappears 
(approximately 3 to 4 hours). After cooling to 20°C, a solution of 12 g of Na 2 S 2 0 5 in 60 ml of 
water is added. After stirring for a further 60 minutes, the organic phase is separated off, 
washed with 2x50 ml of 20% Na 2 C0 3 and 2x50 ml of water, dried over MgS0 4 and 
concentrated by evaporation using a rotary evaporator to yield 41.5 g (91%) of the title 
compound in the form of a colourless oil. 

1 H-NMR (300 MHz, CDCI 3 ): 7.3-7.2 m (5H), 4.75-4.68 m (1H), 2.13-0.53 m (27H). 
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ar.irl methvl ester 

a) i,3,3-Trimethyl-1,2,3,4-tetrahyclro-isoquinoline-1-carboxylic acid methyl ester-2-oxyl 
1 1 1 ml (0 67 mol) of a 40% peracetic acid in acetic acid are added dropwise over a period of 
30 minutes at 10-20'C to a solution of 78 g (0.334 mol) of I.S.S-trimethyl-I^.SAtetrahydro- 
isoquinoline-1-carboxylic acid methyl ester (see Synthesis 677 (1997) for preparation) in 300 
ml of ethyl acetate. The mixture is stirred for a further 1 3 hours at 20°C and then diluted wrth 
650 ml of water. The organic phase is separated off, washed with 2x250 ml of water and 
then with 2x250 ml of 10% NaHC0 3 solution, dried over MgS0 4 and concentrated by 
evaporation using a rotary evaporator. Chromatography of the residue using hexane/ethyl 
acetate (21) on 1600 g of silica gel and subsequent recrystallisation from hexane yields 44.6 
g (54%) of 1 ,3,3-trimethyl-1.2,3,4-tetrahydro-isoquinor.ne-1-carboxylic acid methyl ester-2- 
oxyl in the form of orange crystals, m.p. 53-56°C. 

For C n4 H 18 NOs calculated C 67.72%, H 7.31%, N 5.64%; found C 67.46%, H 7.28%, 
N 5.64%. 

b) Analogously to Example 1 3, 3. 14 g (89%) of compound of example (a) are prepared from 
2 5 g (0 01 mol) of 1 ,3,3-trimethyM ,2,3,4-tetrahydro-isoquinoline-1-carboxyl.c acd methyl 
ester-2-oxyI 20 ml (0.163 mol) of ethylbenzene, 2.25 g (0.017 mol) of f-butyl hydroperoxide 
(70% in water) and 0.2 ml of the copper(ll) chloride solution described in Example 1 3. 
Colourless resin is obtained after chromatography on silica gel using hexane/ethyl acetate 
(6:1). 'H-NMR (300 MHz, CDCI 3 ), mixture of 2 diastereoisomers: 7.33-6.80 m (9H), 4.96- 
4.69 m (1H), 3.72-0.88 m (17H). 

p vam n,. 1* um m 3 ^rinh a nvl-2-(1-phenvl-ethoxY)-2,3-dihydro-1.H.-isoindole 
a) 1-Methyl-1 ,3,3-triphenyl-2,3-dihydro-1 .H.-isoindole 

17 3 g (0.05 mo.) of 1,1,3-triphenyM. H.-isoindole (see Zh. Org. Khim. 2449 (1975) for 
preparation) are slowly added under argon to a stirred solution of 21.9 g (1 mol) of methyl- 
Hthium in 1 1 5 ml of tetrahydrofuran. The mixture is then heated at 70°C for 5 hours and 
subsequently stirred at 20'C for 12 hours. 100 ml of toluene and 80 ml of saturated NH 4 CI 
solution are then added, and the organic phase is separated off, washed with water and 
concentrated by evaporation using a rotary evaporator. Chromatography of the residue us-ng 
hexane/ethyl acetate (49:1) on 250 g of silica gel and subsequent recrystallisation from 
acetonitrile/methanol yields 10.6 g (58%) of l-methyM.3,3-tri P henyl-2,3-dihyd ro -1. H.- 
isoindole in the form of colourless crystals, m.p. 106-108°C. 
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For C27H23N calculated C 89.71%, H 6.41%, N 3.87%; found C 89.67%, H 6.51%, N 3.80%. 

b) 1-MethyM ^^-triphenyl-Z^-dihydro-lH.-isoindole-Z-oxyl 

12.3 g (0.05 mol) of m-chloroperbenzoic acid (70%) are added to a solution of 9.05 g (0.025 
mol) of l-methyl-I.S^-triphenyl^.S-dihydro-I.H.-isoindole in 60 ml of tetrahydrofuran. The 
mixture is stirred at room temperature for 3 hours, then diluted with 50 ml of hexane and 50 
ml of ethyl acetate, washed three times with 100 ml of 10% NaHC0 3 solution and 
concentrated by evaporation using a rotary evaporator. Chromatography of the residue using 
toluene on 150 g of silica gel and subsequent recrystallisation from hexane yields 7.7 g 
(82%) of l-methyM^^-triphenyl^^-dihydro-I.H.-isoindoI^-oxyl in the form of orange 
crystals, m.p. 119-124°C. 

For C27H22NO calculated C 86.14%, H 5.89%, N 3.72%; found C 86.18%, H 5.89%, 
N3.68%. 

c) Analogously to Example 13, 2.2 g (76%) of the title compound are prepared in the form of 
colourless crystals (pentane), m.p. 124-141°C, from 2.26 g (0.006 mol) of 1-methyl-1,3,3- 
triphenyl-2,3-dihydro-1.H.-isoindole-2-oxyl ( 20 ml (0.163 mol) of ethylbenzene, 2.53 g 

(0.02 mol) of f-butyl hydroperoxide (70% in water), 0.2 g of tetrabutylammonium bromide and 
0.25 ml of the copper(II) chloride solution described in Example 13. 

'H-NMR (300 MHz, CDCI 3 ), mixture of 2 diastereoisomers: 7.95-6.66 m (ArH), 4.64-4.51 m 
(1H), 1.58 s (Me), 1.43 s (Me), 112 d, J = 9Hz, (Me), 0.86 d, J = 9Hz, (Me). 

Example 16: 1 J 3,3-Tetraphenvl-2-(l -phenvl-ethoxvV23-dihvdro-l .H.-isoindole 
a) 1 ,1 ,3,3-Tetraphenyl-2,3-dihydro-1 .H.-isoindole-2-oxyl 

22 g (0.089 mol) of m-chloroperbenzoic acid (70%) are added to a solution of 9.5 g 
(0.022 mol) of 1,1 t 3 t 3-tetraphenyl-2,3-dihydro-1. H.-isoindole (see J.Org.Chem. 461 (1969) 
for preparation) in 85 ml of tetrahydrofuran. The mixture is stirred at room temperature for 
46 hours, then diluted with 50 ml of toluene and 50 ml of ethyl acetate, washed twice with 
100 ml of 10% NaHC0 3 solution and concentrated by evaporation using a rotary evaporator. 
The residue is dissolved again in 100 ml of tetrahydrofuran and is oxidised with a further 10 
g (0.04 mol) of m-chloroperbenzoic acid over a period of 20 hours. After the addition of 100 
ml of toluene, the residue is washed twice with 100 ml of 10% NaHC0 3l dried over MgS0 4 
and concentrated by evaporation. Crystallisation of the residue from toluene/- 
dichloromethane yields 12.55 g of HS^-tetraphenyl^^-dihydro-I.H.-isoindole^-oxyl in the 
form of orange crystals, m.p. 250-253°C. 
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For C 32 H 24 NO calculated C 87.64%, H 5.52%, N 3.19%; found C 87.46%, H 5.58%, 
N3.37%. 

b) Analogously to Example 13, 2.39 g (88%) of the title compound 104 are prepared in the 
form of colourless crystals (hexane). m.p. 186-171-C. from 2.2 g (0.005 mo.) of 1,1,3,3-tetra- 
phenyl-2 3-dihydro-1.H.-isoindole-2-oxyl, 20 ml (0.163 mol) of ethylbenzene, 2.1 g 
(0.016 mol) of f-butyl hydroperoxide (70% in water), 0.2 g of tetrabutylammonium bromide 
and 0.2 ml of the copper(ll) chloride solution described in Example 13. 
1 H-NMR (300 MHz, CDCI 3 ): 7.75-6.56 m (29H), 4.75-4.68 q, J = 9Hz, (1H), 1.58 s (Me), 
0.97 d, J = 9Hz, (Me). 

Exam slg 1 7: Pher yH? I ^ ^iramethvl-Dipnrirlm-1 -yloxyVacetic acid methyl ester 
4 2 ml (0 03 mol) of f-butyl hydroperoxide (70% in water) and 0.4 ml of the copper(ll) chloride 
solution described in Example 13 are added to a solution of 3.15 g (0.02 mol) of 2,2,6,6- 
tetramethyl-piperidine-1-oxyl in 14 ml (0.1 mol) of phenylacetic acid methyl ester. The 
mixture is then stirred at 60°C under argon until the red colour of the nitroxide disappears 
(approximately 5 hours). After cooling to room temperature, a solution of 3 g of Na 2 S 2 0 5 .n 
25 ml of water is added and the mixture was stirred vigorously for a further 10 minutes. The 
organic phase is then separated off and the excess phenylacetic acid methyl ester is distilled 
off at 0 1 mbar. The residue is chromatographed on 100 g of silica gel using hexane/ethyl 
acetate (20:1) and then recrystallised from hexane to yield 3.65 g (59%) of the title 
compound in the form of colourless crystals, m.p. 83-86°C. 

'H-NMR (300 MHz, CDC1 3 ): 7.45-7.26 m (5H), 5.21 s (1H), 3.65 s (Me), 1.64-1.28 m (6H), 
1.23 s (Me), 1.14 s (Me), 1.07 s (Me), 0.72 s (Me). 

ttvm ple 1 8: 2.2- n^^vl-nrnnioni c »rid l.toethoxy^Tbonyl-p hen yl-methoxyV2^,6 1 6- 
tftframefayl-^pfti-i<tiri-4-vl ester 

Analogously to Example 17, 4.42 g (54%) of the title compound are obtained in the form of 
colourless crystals, m.p. 138-141'C, from 5.13 g (0.02 mol) of 2,2-dimethyl-propionic acid 
2 2 6 6-tetramethyl-piperidin-4-yl ester-1-oxyl (prepared from pivaloyl chloride and 2,2,6,6- 
tetramethyl-4-hydroxy- P iperidine-1-oxyl in pyridine, m.p. 94-97'C), 14 ml (0.1 mol) of phenyl- 
acetic acid methyl ester, 4.2 ml (0.03 mol) of f-butyl hydroperoxide (70% in water) and 
0.4 ml of the copper(ll) chloride solution described in Example 13. 
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1 H-NMR (300 MHz, CDCI 3 ): 7.44-7.26 m (5H), 5.19 s (1H), 5.03-4.93 m (1H), 3.66 s (Me), 
1.87-1.43 m (4H), 1.34 s (Me), 1.19 s (Me), 1.17 s (Me), 1.16 s (t-Bu), 0.76 s (Me). 

Example 19: f4-Acetylaituno-2,2.6^^ acid methyl 

ester 

Analogously to Example 17, 21.5 g (59%) of the title compound are obtained in the form of 
colourless crystals, m.p. 160-161 °C, from 21.23 g (0.1 mol) of 4-acetyIamino-2,2,6,6- 
tetramethyl-piperidine-1-oxyl, 70.4 ml (0.5 mol) of phenylacetic acid methyl ester, 20.6 ml 
(0.15 mol) off-butyl hydroperoxide (70% in water) and 2 ml of the copper(ll) chloride solution 
described in Example 13. 

1 H-NMR (300 MHz, CDCI 3 ): 7.44-7.26 m (5H), 5.18 s (1H), 5.11 s (1H), 4.15-4.13 m (1H), 
3.66 s (Me), 1.93 s (Me), 1.85-1.26 m (4H), 1.58 s (Me), 1.35 s (Me), 1.18 s (Me), 0.75 s 
(Me). 

Example 20: (4-tert-Butyl-2,2-diefavl-6,6^ 
acid methyl ester 

Analogously to Example 17, 4.9 g (60%) of the title compound are obtained in the form of 
colourless crystals, m.p. 85-90°C, from 5.1 g (0.02 mol) of 4-tert-butyl-2,2-diethyl-6 t 6- 
dimethyl-3-oxo-piperazine-1-oxyl (see Ger. Offen. DE 199 49 352 A1 for preparation), 14 ml 
(0.1 mol) of phenylacetic acid methyl ester, 4.2 ml (0.03 mol) of f-butyl hydroperoxide (70% / 
in water) and 0.4 ml of the copper(ll) chloride solution described in Example 13. 
] H-NMR (300 MHz, CDC1 3 ): 7.42-7.26 m (5H), 5.19-5.18 bs (1H), 3.68 s (Me), 3.1 1-2.95 m 
(2H), 1.39 s (t-Bu), 2.25-0.73 m (16 H). 

Example 21 : f4-tert-Butyl-2.2-diethvl-6,6-d^ 
acid j — 

2 g (0.0049 mol) of compound of example 20 are added to a solution of 2 g of KOH in 1 5 ml 
of methanol and the mixture is stirred at room temperature for 15 hours. It is then con- 
centrated by evaporation using a rotary evaporator and the residue is dissolved in 15 ml of 
water and acidified with 4 ml of HCI (32%). The resulting precipitate is filtered off with suction (" 
and recrystallised from acetonitrile to yield 1 .2 g (62%) of the title compound in the form of 
colourless crystals, m.p. 125-133°C. 
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■H-NMR (300 MH* CDC, S ): 7.41-7.26 m (5H). 5.19 s (1H), 3.07-2.99 » (2H). 1.43 s (t-Bu). 
2.35-0.72 m (16 H). 

Analogously to Example 17, 2.45 g (45%) of the «. compound are obtained the tan. of 
^ZTLals m.p. 33-36-C, Iron, 3.15 g (0.02 mo,) of Z.Z.O^ramelh^pendme-l- 

water) and 0.4 ml of the coppen.ll) chloride solution deacnbed ,n Example 1ft 

» (300 MHz, CDC.3): 7.4S-7.25 » (5H), 5.55 . (1H), 1.66-U5 « (6H), ..45 s (Me,, 

1.16s (Me), 1 .08 s (Me), 1 .00 s (Me). 
E^ri^Acede^d^^ 

10 . (0 064 moO of te^eW-pipendine-l-oxyl, 52.6 , (0.32 mol) of 2-phenyletbyl acetate, 

otTcoppird, bromide, 250 mg of tetrabulylammonium bromide and ,. m, of water 
1 Zed m a 350 m, su«ona«n, flask under nitrogen. With s«ng. are mixhrre . heated to 

Z S^IL v* 2X50 m, o, 20% Wa.003 and 2x50 m, o, water and dried 

vacuum. The solid residue is raorvstaOisad from hexane to „eld M 42 /.) 
compound inthe form of whltecystal. having a melting .point of 3941 C. 

• -a a in 1 nhrnv) rthT v Y> ? l 9 i R i fi - tfitramethvl ' 

p ipaririin-4-vl ester 

little compound Is prepared analogously to Example 23. 20.0 g (0.078 mol) of 2 2- 
^e* Zonic add 2,2,6,6^me«iyMpedd»>4-yi esKr-1-oxv, » ^ 

crude product is recrystallised from pentane and 17.2 g (S3 of c P 
obtained in the form of whrte crystals having a meiting port of 1 02-1 03 C. 
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Example 25: Acetic acid 2-(4-hvdroxv-2.2,6.6-tetram^^ 
ester 

The title compound is prepared analogously to Example 23. 10.0 g (0.058 mol) of 4-hydroxy- 
2,2,6,6-tetramethyl-piperidine-1-oxyl are reacted with 47.6 g (0.29 mol) of 2-phenylethyl 
acetate and 16 g of f-butyl hydroperoxide (70% in water). The crude product is recrystallised 
from pentane and 8.4 g (43%) of the title compound are obtained in the form of white 
crystals having a melting point of 68-69°C. 

Example 26: Acetic acid 2-(4-tert-butvl-2,2-diethvl"6.6'dimethvl-3»oxo-pipera2in"1-vloxv)-2- 
phenvlethvl ester 

The title compound is prepared analogously to Example.23. 10.2 g (0.04 mol) of 4-tert-butyl- 
2,2-diethyl-6,6-dimethyl-3-oxo-piperazine-1-oxyl are reacted with 32.1 g (0.19 mol) of 2- 
phenylethyl acetate and 21 g of f-butyl hydroperoxide (70% in water). After working up, 
14.0 g (85 %) of the crude compound 1 14 are obtained in the form of a yellow oil. 
1 H-MMR (300 MHz, CDCI 3 ) mixture of diastereoisomers: 7.3-7.1 m (5H Ar), 4.8-4.7 m (1H), 
4.6-4.1 m (2H), 3.1-2.8 m (2H), 1.38 s (t-Bu), 2.1-0.5 m (28 H). 

Example 27: Acetic acid 2-(4-acetvlamino-2 t 2,6.6-tetramethvl-piperidin-1-vloxv)-2- 
phenvlethvl ester 

The title compound is prepared analogously to Example 23. 91 .4 g (0.43 mol) of 4-ace- 
tylamino^^^.e-tetramethyl-piperidine-t-oxyl are reacted with 261 g (1.6 mol) of 2-phen- 
ylethyl acetate and 166 g of f-butyl hydroperoxide (70% in water). The crude product is 
dissolved in 500 ml of diethyl ether and then precipitated in 2.5 litres of hexane to yield 
119.2 g (74%) of the title compound in the form of white crystals having a melting point of 
109-110°C. 
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WHAT IS CLAIMED IS: 



1 . Process for the preparation of an amine ether of the formula A 



Gl V G2 

T 



-E' 



(A) 



Ja 



wherein 

a is 1 or 2; 

when a is 1 , E' is E 

when a is 2, E' is L; 

E is C1 -C 36 alky.; C 3 -C 18 alkenyl; 0*0,8 alkinyl; C 5 -C 18 cyo.oa.kyl; C 5 -C 18 oyc.oa.keny!; 
a radical of a saturated or unsaturated aliphatic bicydic or tricyclic hydrocarbon of 7 to 12 
carbon atoms; C 2 -C 7 alkyl or C 3 -C 7 alkenyl substituted by halogen, C n -C 8 alkoxy or phenoxy; 
C 4 -C 12 heterocycloalkyl; C 4 -C 12 heterocycloalkenyl; C 7 -C 15 aralkyl or C 4 -C 12 heteroaralkyl, 
each of which is unsubstituted or substituted by C r C A aikyl or phenyl; or E is a rad.cal of 
formula (VII) or (VIII) 



9e 



-x (vii). 



66 



-Ar (VIII), wherein 



ArisC B -C 10 arylorC5-C 9 heteroaryl; 

X is phenyl, naphthyl or biphenyl, which is substituted by 1, 2, 3 or 4 D and opfonally further 
substituted by N0 2 , halogen, amino, hydroxy, cyano, carboxy, C^alkoxy, C.C.alky.th.o, 
C r C 4 alkylamino or di(Ci-C 4 alkyl)amino; 



D is a group 



, a group C(0)-G 13 or a group C(0)-G 9 -C(0)-G 13 ; 



Gl and G 2 , independently of each other, are hydrogen, halogen, N0 2 , cyano, 
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-CONR 5 R 6 , -(R 9 )COOR 4 , -C(0)-R 7 , -OR e , -SR 8 , -NHR 8 , -N(R 18 ) 2 , carbamoyl, di(C r 
C 18 alkyI)carbamoyl, -C(=NR 5 )(NHR 6 ), C r C 18 alkyl; C 3 -C 18 alkenyl; C 3 -C 18 alkinyl, C 7 - 
C 9 phenylalkyl, C 3 -C 12 cycloalkyl or C 2 -C 12 heterocycloalkyI; C r C 18 alkyl or C 3 -C 18 alkenyl or C 3 - 
C 1B aIkinyl or Cy-Cgphenylalkyl, C 3 -C 12 cycloalkyl or C 2 -C 12 heterocycloalkyl substituted by OH, 
halogen, N0 2 , amino, cyano, carboxy, COOR 21 , 0(0)-^, C r C 4 alkoxy, d-C^lkylthio, C r 
C 4 alkylamino or dKCi-QjalkyOamino or a group -0-C(0)-R 7 ; C 2 -C 18 alkyl which is interrupted 
by at least one 0 atom and/or NR 5 group; or are C 6 -Ci 0 aryl; or phenyl or naphthyl which are 
substituted by d-C 4 alkyl, C^alkoxy, C r C 4 alkyIthio, halogen, cyano, hydroxy, carboxy, 
COOR 21 , C(0)-R 22 , Ci-C 4 alkyIamino or di(C r C 4 alkyl)amino; or G^ and G 2 together with the 
linking carbon atom form a C 3 -Ci 2 cycloalkyl radical; 

G 5 and G 6 are independently of each other H or CH 3 ; 
G 9 is C r C 12 alkylene or a direct bond; 
G 13 is C r Ci 8 alkyl; 

d 4 is C r C 18 alkyl, Cs-C^cycloalkyl, an acyl radical of an aliphatic or unsaturated aliphatic 
carboxylic or carbamic acid containing 2 to 18 carbon atoms, an acyl radical of a cyclo- 
aliphatic carboxylic or carbamic acid containing 7 to 12 carbon atoms, or acyl radical of an 
aromatic acid containing 7 to 15 carbon atoms; 
G 55 is H, CH 3 or phenyl; 

G 6S is -CN or a group of the formula -COOR 4 or -CONRsRe or -CH 2 -0-G 14 ; 

L is alkylene of 1 to 18 carbon atoms, cycloalkylene of 5 to 8 carbon atoms, cycloalkenylene 
of 5 to 8 carbon atoms, alkenylene of 3 to 18 carbon atoms, alkylene of 1 to 12 carbon 
atoms substituted by phenyl or by phenyl substituted by alkyl of 1 to 4 carbon atoms; or is 
alkylene of 4 to 18 carbon atoms interrupted by COO and/or phenylene; 

T is tertiary C 4 -C 18 alkyl or phenyl, each of which are unsubstituted or substituted by halogen, 
OH, COOR 2 i or 0(0)^; or T is C 5 -Ci 2 cycloalkyl; Cs-C 12 cycloalkyl which is interrupted by at 
least one O or-NRm-; a polycyclic alkyi radical having 7-18 carbon atoms, or the same 
radical which is interrupted by at least one O or-NR 18 -; or T is -C(G A )(G 2 yT\ or C r C 18 alkyl 




22 



or C 5 -C 12 cycloalkyl substituted by 



22 



T" is hydrogen, halogen, N0 2 , cyano, or is a monovalent organic radical comprising 1-50 
carbon atoms; 
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or T and V together form a divalent organic linking group completing, together with the 
hindered amine nitrogen atom and the quaternary carbon atom substfcuted by G, and G 2 , an 
optionally substituted five- or six-membered ring structure; 

2 is hydrogen, C r C 18 al k yl, phenyl, an alkali metal cation or a tetraalkylammonium cation; 
R 5 and Re are hydrogen, C,C 19 alkyl, C r C 18 a.ky. which is substituted by hydroxy or, taken 
together, form a C 2 -C 12 a,kylene bridge or a C^-alkyiene bridge interrupted b y O or/and 

NRi 8 ; 

R 7 is hydrogen, C r C 18 alkyl or C 6 -C 10 aryl; 

R 8 is hydrogen, Chalky! or C 2 -C, 8 hydroxyalkyl; 

r i* cvcalkvlene or a direct bond; 

Z cXZ or phenyl, which ***** or suhstMed b, haiogen, OH. COOR, 

or C{0)-Rzz, 

R 21 is hydrogen, a alkali metal atom or d-C^alkyl; and 
Rzz is d-Cisalkyl; 

which process comprises 

reacting a N-oxyl amine of formula B 



T 



(B) 



with a compound of formula IV or V 
E-H 



H-L-H 



(IV) 
(V) 



in the presence 
compound. 



of an organic hydroperoxide and a catalytic amount of copper or a copper 



2. Process ferthe prepared of an an™* after of the formula A according to daim 1 
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(A) 



wherein 

a is 1 or 2; 

when a is 1 , E' is E 

when a is 2, E' is L; 

E is C1-C36 alkyi; C3-C18 alkenyl; C2-C18 alkinyl; C5-C18 cycloalkyl; C5-C18 cycloalkenyl; 
a radical of a saturated or unsaturated aliphatic bicyclic or tricyclic hydrocarbon of 7 to 12 
carbon atoms; C2-C7alkyl or C3-C7alkenyl substituted by halogen; C7-C15 aralkyl or C7- 
C«i5 aralkyl substituted by C1-C4 alkyl or phenyl; or E is a radical of formula (VII) 

X (VII), wherein 

X is phenyl, naphthyl or biphenyl, which are substituted by 1, 2, 3 or 4 D and optionally 
further substituted by N0 2 , halogen, amino, hydroxy, cyano, carboxy, C r C 4 alkoxy, d- 
C 4 alkylthio, Ci-C 4 alkylamino or di(C r C 4 alkyl)amino; 

D is a group °^^\y , a group C(D)-G 13 or a group C(0)-G 9 -C(0)-G 13 ; 
O 

Gi and G 2 , independently of each other, are hydrogen, halogen, N0 2 , cyano, 
-CONR 5 R 6 , -(RsJCOOFU, -C(0)-R 7l -OR 8l -SRe, -NHR 8| -N(Ri 8 ) 2) carbamoyl, di(d- 
C 18 alkyl)carbamoyl, -C(=NR 5 )(NHR 6 ), d-C 1B alkyl; C 3 -C 18 alkenyl; C 3 -C 18 alkinyl, C 7 - 
C 9 phenylalkyl, C 3 -C 12 cycloalkyl or C 2 -C 12 heterocycloalkyl; d-Cisalkyl or C 3 -C 18 alkenyl or C 3 - 
C 18 alkinyl or C 7 -C 9 phenylalkyl, C 3 -C 12 cycloalkyl or C 2 -C 12 heterocycloalkyl substituted by OH, 
halogen, N0 2 , amino, cyano, carboxy, COOR 2 i, C^-R^, Ci-C 4 alkoxy t C r C 4 alkylthio, C r 
C 4 alkylamino or di(C r C 4 alkyl)amino or a group -0-C(0)-R 7 ; C 2 -C 18 alkyl which is interrupted 
by at least one O atom and/or NR 5 group; or are C 6 -C 10 aryl; or phenyl or naphthyl which are 
substituted by d-C 4 a!kyl, d-C 4 alkoxy, Crdalkylthio, halogen, cyano, hydroxy, carboxy, 
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COOR, 0(0)^.0^^ 

linking carbon atom form a C 3 -C 12 cycloalkyl rad.cal; 

G 5 and G 6 are independently of each other H or CH 3 ; 
G 9 is d-C 12 alkylene or a direct bond; 
G 13 is C r Ci 8 alkyl; 

L is aWene of 1 to 18 carbon atoms. cycioaiKylene of 5 to 8 carbon atoms, 
5 Tcalon atoms, atRenylene of 3 «o 1 8 carbon atoms. alKytene of 1 to 12 carbon 
e.bvpbeny.orbvpbenv.subsbt^bya.Mo.l^csrbonatoms; 

i ■ ^rh nf which are unsubstituted or substituted by halogen, 

radical which is interrupted by at least one O or -NRie-. or T .s C(G lK a) 

orC 5 -C 12 cycioalkyl substituted by 
r is hydrogen, halogen, NO2, oyano, or , a monovalent cranio radical comprising 1-50 
carbon atoms; 

or T and T togemer form a drvalen, cyanic H*g group compiabng, 

Z£ amino nitrogen alom and ma guaternary carbon alom substituted by 3, and 0. an 

optionally substitutad Ave- or six-mambared ring structure; 

t b^ogen, *C-J phenyUn a^alcabon 

NR18, 

R 7 is hydrogen, d-dsalkyl or CarCioaryl; 

R 6 is hydrogen, C n -C 18 alkyl or C^hydroxyalkyl; 

orC(0)-R 22 ; 
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R21 is hydrogen, a alkali metal atom or CrC^alkyl; and 
R 22 is C r Ci 8 alkyl; 



which process comprises 

reacting a N-oxyl amine of formula B 

Gl V Gz 

r^\__ . ( B ) 



T " N-O 



T 

with a hydrocarbon of formula IV or V 

E-H (IV) 

H-L-H (V) 
in the presence of an organic hydroperoxide and a catalytic amount of copper or a copper 
compound. 

3. Process according to claim 1 , wherein the compound of formula A corresponds to formula 
lor II 




wherein 
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u u. r are r Calkvl- C 3 -Ci 8 alkenyl; C 3 -C 1B alkinyl; 

C-CalKyl or CCalkenyl or W« NRs group; or a. 0, 

c-CaW wNoh is rtarruptad by « M • ^ ^ raIbon 

C«cyoioalkyl; or Ce-Cioaryl; or Gi and G 2 and/or G3 and G« 
atomlormaCrCiOyoloalkylradioal; 

a Is 1 or 2; r , (saM C2-Cl8a«<enyl;C2-Cl8aMnyl;C5-Cl8 

v^en a is 1. S HE. «*ara,n E . 0,-036 * * 02 « ^ b|oyclic or 

cyoloalkyl; 05-01 8 <***■"* 3 f"' lkyl or c^ 7 alkanyl substituted by 

radical of formula (VII) 

-X (VII). wherein 

Gs u .a-tari hv 1 2 3 or 4 D and optionally 

X is pheny., naphthy. or biphenyl, ^ * 
further substituted by N0 2l halogen, am.no, hydroxy, y 

O^-V— a group C( 0)-G 13 or a group C(Or*CIP^ 
D is a group u \ / ,aa 

when a is 2, E' is L; 

Gs and Ge are indspandenti, of aaoh other H or CH„ 
G.isC,-C„alkylanaoradiraolbond; 

G13 is CrCiealkyl' 

-r-zr:sr.rsr 

^.andG., af.ve.ora.-marebareonnasuuc.ure; 

nD , R Nr/o\-R 7 -ORb, unsubstituted C r 

mo rvano -(R 9 )COOR4, -(R9>CV°) K7 ' w 
T n is hydrogen, halogen, N0 2 , cyano, ^ 
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C 18 alkyl, C 2 -C 18 alkenyl, C 2 -C 18 alkynyl, Cr-Cgphenylalkyl, C 3 -C 12 cycloalkyl or C 2 - 
C 12 heterocycloalkyl; or T\ is C r C 18 alkyl, C 2 -C 18 alkenyl, C r Ci 8 alkynyl, C r C 9 phenylalkyl, C 3 - 
C 12 cycloalkyl or C 2 -C 12 heterocycloalkyl, which is substituted by N0 2 , halogen, hydroxy, 
cyano, carboxy, d-C 6 alkanoyl, CrCi 2 alkoxy; or phenyl, naphthyl, which are unsubstituted or 
substituted by d-C 4 alkyl, C r C 4 alkoxy, C 1 -C 4 alkylthio l halogen, cyano, hydroxy, carboxy; or 
Tt is a residue -CH 2 -O-Ri 0 or -CH 2 -NRi 8 -R 10 or -C(=CH 2 )-Rn or -C(=0)-R 12 ; 

T 2 is tertiary C 4 -C 18 alkyl or phenyl, which are unsubstituted or substituted by halogen, OH, 
COOR 2 i or CiOyRn, or T 2 is C 5 -C 12 cycloalkyl; C 5 -C 12 cycloalkyl which is interrupted by at 
least one O; a polycyclic alkyl radical having 7-18 carbon atoms or the same radical which is 

C^Cgalkxl ft or 

interrupted by at least one O atom; or T 2 is -C(G 1 )(G 2 )-T 1 ; or ;> — pc^ 22 ; 

■ OR 22 

R 4 is hydrogen, Ci-C 18 alkyl, phenyl, an alkali metal cation or a tetraalkylammonium cation; 

R 5 is hydrogen, CrC 18 alkyl or Ce-Cioaryl 

R 7 is hydrogen, CrC 18 alkyl or phenyl; 

R 8 is hydrogen, d-C 18 alkyl or C 2 -C 18 hydroxyalkyl; 

R 9 is Ci-Ci 2 alkylene or a direct bond; 

R 10 is hydrogen, formyl, C 2 -Ci 8 alkylcarbonyl, benzoyl, C r C 18 alkyl, C s -Ci 2 cycloalkyl, C 5 - 
C 12 cycloalkyl interrupted by O or NR 18 , or is benzyl or phenyl which are unsubstituted or 
substituted by halogen, OH, COOR 21 or 0(0)^; 

R„ is OH, d-C 18 alkoxy, benzyloxy, 0-C(0)-(d-d8)alkyl, N(R 18 ) 2 , or a group C(0)R 25 ; 

R 12 is OH, O(alkali-metal), C r Ci 8 alkoxy, benzyloxy, N(Ri 8 ) 2 ; 

R 18 is C r Ci 8 alkyl or C 2 -C 18 hydroxyalkyi; 

R 21 is hydrogen, a alkali metal atom or Crd 8 alkyl; and 

R^ is C r Ci 8 alkyl; 

R 2S is OH, d-C 18 alkoxy, benzyloxy, N(Ri 8 ) 2 ; 
which process comprises 

reacting a N-oxyl hindered amine of formula III or Ilia 
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-fjN-O- (III) 



t/ 



(Ilia) 



with a compound formula IV or V 

E-H , (IV) 

H-L-H (V) 
in the presence of an organic hydroperoxide and a catalytic amount of copper or a copper 

compound. 

4. Process according to claim 1, wherein the organic hydroperoxide used in the process of 
present invention is a peroxoalcohol containing 3-18 carbon atoms, especially tert.butyl- 
hydroperoxide. 

5. Process according to claim 1 , wherein 1 to 1 00 moles of the compound of formula IV or V, 
1 to 20 moles of organic hydroperoxide, and 0.001 mmoles to 0.5 moles of copper catalyst 
are used per mole of N-oxyl compound of formula B. 

6. Process according to claim 1 , wherein the compound of formula IV or V is used in excess 
and serves both as reactant and as solvent for the reaction and/or wherein a further inert 
organic or inorganic solvent is used. 

7. Process according to any of claims 1 to 6, wherein the reaction is carried out in the 
presence of a phase transfer catalyst. 

8. Process according to claim 1 , wherein the catalyst is formed from an inorganic Cu(l) or 
Cu(ll) compound dissolved in a suitable solvent. 
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9. Process according to claim 3, wherein in the formulae I and III 

T is an organic linking group containing 2-500 carbon atoms and 0-200 hetero atoms 
selected from oxygen, phosphorus, sulfur, silicon, halogen and nitrogen as tertiary nitrogen, 
and forming, together with the carbon atoms it is directly connected to and the nitrogen 
atom, an optionally substituted, 5- t 6 or 7-membered cyclic ring structure. 

10. Process according to any of claims 1-9, wherein the product formed corresponds to one 
of the formulae 




Q' 



(XII) 
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(XIII), 



Gl V Gz 

Tr\|-0-E 

t/ 



(XIV) 



Gl G 2 G 3 and G 4 independently of each other are C^alkyl; C^lkenyl; ^.alkmyl; 
Ci-Csalkyl or C 3 -C 18 a.kenyl or C 3 -C 18 a.kiny. substituted by OH, halogen or a group -O-C(O)- 
R 5 - C 2 -C 18 alkyl which is interrupted by O; Cs-C^cycloalkyl; or phenyl; or G, and G 2 and/or G 3 
and G 4 together with the linking carbon atom form a C s -C 12 cycloalkyl rad.cal; 



is O orNR 8 ; ^ «. „ i n 

R 8 is hydrogen, OH, Chalky.. C 3 -C 18 alkenyl, C 3 -C 18 a.kinyl, C^alkyl. C 3 -C 18 alkenyl, C 3 - 
C 16 alkinyl which are substituted by one or more OH, halogen or a group -0-C(0)-R 5 
C 18 alkyl which is interrupted by at least one O atom and/or NR 5 group, G 3 -C 12 cycloa.kyl or 
Ce-C 10 aryl, Cr-Cephenylalkyl, C r C 10 heteroaryl, -C^-C^a.kyl, -O-C^alky. or-COOC, 

Q is a direct bond or a divalent radical CR 9 Rio, CR^io-CRi^, CRsR^^CRi^. 
C(O) or CR 9 RiqC(0); 

r 9 , R 10 , R11, R12. R13 and R 14 are independently hydrogen, phenyl, or d-C^alkyl; 

T is CH,C(R 24 )(R 25 )-CH 2 , wherein R 24 and R 25 together are =0 or inde > endent ^^ 
or an organic residue, characterized in that the linking group T in tota. contains 2-500 carbon 
atoms and optionally 1-200 hetero atoms selected from, oxygen, phosphorus, sulfur, s.l.con, 
halogen and tertiary nitrogen. 
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1 1 . Process according to claim 3 for the preparation of a compound of formula (I), wherein in 
the formulae (I) 

Gi , G 2 , G 3 and G 4> independently of each other, are methyl, ethyl, phenyl or COOFV, 

E is a carbon centered radical formed from a Cz-Cnphenylalkane or a C 6 -C 10 pyridylalkane; 
or C 5 -Ci 2 cycloalkane; or C 5 -d 2 cycloalkene; or an oxacyclohexane or oxycyclohexene; or C 3 - 
C 8 alkene; or C 3 -C 8 alkene substituted by phenoxy; or a benzene which is substituted by C r 
C 4 alkyl and a further substituent selected from C r C 4 alkoxy, glycidyl or glycidyloxy; or E is a 
radical of formula (VIII) 

G 6B 

■ — Ar (VIII), wherein 

G 55 

Ar is C 6 -C 10 aryl or C 5 -C 9 heteroaryl; 

G 14 is C r C 4 alkyl or an acyl radical of an aliphatic carboxylic acid containing 2 to 4 carbon 

atoms or benzoyl; 

Gss is H, CH 3 or phenyl; 

G 66 is -CN or a group of the formula -COOI^ or -CH 2 -0-G 14 ; 
R 4 is hydrogen or Ci-C 8 alkyl; 

L is a carbon centered radical formed from propane, butane, pentane, 2,2-dimethyl-propane, 
xylene; and 

C— 

T is phenylene or an organic linking group of the formula E / (VI), wherein 

V 

E 2 is -CO- or ~(CH 2 )b-, while b is 0, 1 or 2; 

Ei is a carbon atom carrying the two residues R 24 and R 25 , or is >N-R 25 , or is oxygen, and R 24 
and R 25 are hydrogen or an organic residue, characterized in that the linking group T in total 
contains 2-500 carbon atoms and forms, together with the carbon atoms it is directly 
connected to it and the nitrogen atom, a substituted, 5-, 6 or 7-membered cyclic ring 
structure, or wherein R 24 and R 25 together are =0 or wherein R 24 is hydrogen and R 25 is 
hydrogen or hydroxy; 
or E^ and E 2 together are 1 ,2-phenylene. 
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« u_ of an oroanic hydroperoxide together «#h a oopper catalyst and a oompound of 
^1 " orTal died in =*m 1 *r prepared o, a N-rrydrocafcyto*, sauted 
sterically hindered amine from its N-oxyl precursor. 

1 3 . A compound of the formula XV, XVI, XVII or XVUI 

GL V* 

/\/ Gr 



H 



g/ G 2 Q„ 



(XV) 



G'a X" 



Ph 



H 



-O-N Y z 



(XVI) 




(XVII) 




(XVUI) 
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wherein 

G 1( G 2 and G 31 are independently methyl or ethyl; 

G 3 is C 2 -C 8 alkenyl; C 2 -C 8 alkenyi substituted by phenyl, d-C 4 alkyl-pheny! ( cyclohexyl, d- 
C 4 alkyl-cyclohexyl or COX'G 8 ; or G 3 is OG 10 ; or is a carbon-bonded 5- or 6-membered 
unsubstituted or alkyl substituted heterocyclic residue containing 3-12 carbon atoms in total 
and whose heteroatoms are selected from nitrogen and oxygen; 

G 4 is as defined for G 3 or is d-dealkyl, provided that G 4 is not methyl when G 3 is C r alkenyl; 
or G 3 and G 4 together with the carbon atom they are attached to form the residue Ph-CH- 
CN, or form a carbon-bonded 5- or 6-membered unsubstituted or alky! substituted, 
unsaturated heterocyclic residue containing 3-12 carbon atoms in total, whose heteroatoms 
are selected from nitrogen and oxygen; 



G 7 is H; 

or G 6 and G 7 together are =0 or a residue of formula -0-CH 2 "C(R 1 )(R 2 )-(CH2) m -O-; 
G 8 is hydrogen or d-C 8 alkyl or C 2 -C 8 hydroxyalkyl; 

G 8 is hydrogen or d-Cealkyl or C 2 -C 8 hydroxyaIkyl or C 2 -C 8 alkenyl;G 10 is C r C 18 alkyl; C r 
C 18 alkyl substituted by phenyl or C r C 12 alkyl, C r Ci 2 alkoxy and/or OH substituted phenyl; 
phenyl; phenyl substituted by d-daalkyl, d-C^alkoxy, OH; or is a carbon-bonded 5- or 6- 
membered unsubstituted or alkyl substituted heterocyclic residue containing 3-12 carbon 
atoms and whose heteroatoms are selected from nitrogen and oxygen; 
G15 is H or methyl; 



G 6 is H; OH; OR 3 ; NR 4 R 5 ; (CO)R 6 ; or is a radical of formula — i 





PCT/EP01/05668 

WO 01/92228 

-81- 



G,,is OH; OR,; NR4R5; (W or Is a radical of formula « 



.d — y N , or 



^O^^are-Oora^aaoffo^a^H^O^^ 
G,i is H or methyl or =0; 

G M isH.C,-0,.alkylor(VO, J oyoloalkyl; _ WorCl .C„all«*y; 
G 21 and 0. ara indapandanfly hydrogen, haloge n, C** 
G„ is oxyl. OH or OE, —re E is as dafrnad In damn 1; 

G a is methyl, ethyl or phenyl; „■„,.,, alkoxv halogen and/or nitro; 

Ph is phenyi or phenyl substituted by C,-C.alkyl, C-Calkoxy, 



m is 0 or 1 ; . 
Rl ,s hydrogen, C,-C.a,ky1, bydroxyl or ca[bon atoms; 

(hydroxymethyl) substifufad alky! of 3 to 12 carton ^ 
oxy9 en, an acyl radloal of an aliphatic or ***** * „ ^ 

fining 2.0 13 carbon atoms an u* ^ aold MntaW , g 

acid containing 7 to 12 carbon atoms, or acyl radio 

carbon atoms; n f 2 to 6 carbon atoms; 

is hydrogen, alkyl of 1 to 13 carbon atoms or acylof 
Rs is hydrogen, aM o, 1 to 13 carbon atoms an c*ra*« ' ^ , , 
aiiphatic carboxylic or oarbamic add 18 ' „ oarbon an acyl radical of 

^oalipt* carbolic or oarbamic aod contoWT .« ^ _ 

an aromatic carboxylic aold contaimng 7 to 15 oarbon atom 
ChIco-, Phthaloyl or a divalent aoy, radical of mafcc add, 
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R 6 is alkoxy of 1 to 18 carbon atoms, alkenyloxy of 2 to 18 carbon atoms, -NHalkyl of 1 to 1 8 
carbon atoms or -N(alkyl) 2 of 2 to 36 carbon atoms; 

R 7 and R*, are independently chlorine, alkoxy of 1 to 18 carbon atoms, amino substituted by 
2-hydroxyethyl, -NH(alkyl) of 1 to 18 carbon atoms, or -N(alkyl) 2 of 2 to 36 carbon atoms; 
R 9 is oxygen, or R 9 is nitrogen substituted by hydrogen or alkyl of 1 to 12 carbon atoms; 
R 13 is silyl or silyloxy substituted three times independently by hydrogen, by phenyl, by alkyl 
of 1 to 4 carbon atoms or by alkoxy of 1 to 4 carbon atoms; 
R 30 is H, d-dsalkyl, Cs-C 12 cycloalkyl, C 3 -Ci 8 alkoxyalkyl; 
X' is O or NG e ; 

Y-Z is >C(G 17 )Gi6 or O or >N-R 30 - 

i _ 

14. Use of a compound of formula XV, XVI, XVII and/or XVIII according to claim 13 as 
stabilizer for organic material against degradation by light, oxygen and/or heat or as flame 
retardant. 

15. Process for flame retarding or stabilizing an organic material against degradation by 
light, oxygen and/or heat, which process comprises applying or incorporating an amine ether 
into said material, characterized in that the amine ether is a compound of the formula XV, 
XVI, XVII and/or XVIII according to claim 13. 

16. Composition comprising 

A) an organic material which is sensitive to oxidative, thermal and/or actinic degradation, and 

B) as stabilizer at least one compound of the formula XV, XVI, XVII and/or XVIII according to 
claim 13. 

17. Use of a compound of formula XV, XVI, XVII and/or XVIII according to claim 13 as 
polymerization regulator. 

18. A polymerizable composition, comprising 

a) at least one ethylenically unsaturated monomer or oligomer, and 

b) as polymerization regulator at least one compound of XV, XVI, XVII and/or XVIII 
according to claim 13. 



PCT/EP01/05668 

WO 01/92228 

-83- 

, • i» wherein the ethylenically unsaturated monomer or 
19 . A composition according to c.a,m 18, wherein J , butylene , 

oiigomer is seiected from the group ^^^J^^^M^ 
styre ne, subbed acidan hydndes, (,Ky»acrylic acid salts, 



haiides. 
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R 6 is alkoxy of 1 to 18 carbon atoms, alkenyloxy of 2 to 18 carbon atoms, -NHalkyl of 1 to 18 
carbon atoms or -N(alkyl) 2 of 2 to 36 carbon atoms; 

R 7 and R 8 are independently chlorine, alkoxy of 1 to 18 carbon atoms, amino substituted by 
2-hydroxyethyl, -NH(alkyl) of 1 to 1 8 carbon atoms, or -N(alkyl) 2 of 2 to 36 carbon atoms; 
R 9 is oxygen, or R 9 is nitrogen substituted by hydrogen or alkyl of 1 to 12 carbon atoms; 

R 13 is silyl or silyloxy substituted three times independently by hydrogen, by phenyl, by alkyl 

of 1 to 4 carbon atoms or by alkoxy of 1 to 4 carbon atoms; 
Rao is H, Ci-C ie alkyl, C 5 -C 12 cycloalkyl, C3-C 18 alkoxyalkyl; 
X' is O or NG 8 ; 

Y-Z is >C(G 17 )G 16 or O or >N-R 30 - 

i 

14. Use of a compound of formula XV, XVI, XVII and/or XVIII according to claim 13 as 
stabilizer for organic material against degradation by light, oxygen and/or heat or as flame \ 
retardant. 

15. Process for flame retarding or stabilizing an organic material against degradation by 
light, oxygen and/or heat, which process comprises applying or incorporating an amine ether 
into said material, characterized in that the amine ether is a compound of the formula XV, 
XVI, XVII and/or XVIII according to claim 13. 

16. Composition comprising 

A) an organic material which is sensitive to oxidative, thermal and/or actinic degradation, and 

B) as stabilizer at least one compound of the formula XV, XVI, XVII and/or XVIII according to 
claim 13. 

17. Use of a compound of formula XV, XVI, XVII and/or XVIII according to claim 1 3 as 
polymerization regulator. 

18. A polymerizable composition, comprising 

a) at least one ethylenically unsaturated monomer or oligomer, and 

b) as polymerization regulator at least one compound of XV, XVI, XVII and/or XVIII 
according to claim 13. 
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